ANNUAL  REPORl 


STOPMMW        « 


M  ACTIVITIIS 


' ^  \ 

iiilllilli 


sniiifiHtiiHimiiittimm! 


NATIONAL  INSTITUTE  OF  HEM:ffl 


195  9 


NA110NA.L  INSTIWI'E  OF  AllMGi 
.     MD  aVFECriOUS  DISEASES 


^^:^.     :      :       TO  OF  HEALTH  ::| 

V  iPUBtiC  IIEAXTH  SERVICE'  ^•■" 

:0.  S.  BEPASTMENI  OF  HEtflH,  eWCAIBN.  AND  WELFARE 


p 

^ 


^    '  r^     (5 


\y  Ly^y^-'^-z'-j^ 


Anniial  Report  of  Program  Activities 
\i,^.£)  National  Institute  of  Allergy  and  Infectious  Diseases 
*''  Jan-uary  -  December  1959 

Office  of  the  Director 


ffee  accomplishments  of  this  Institute,  as  in  previous  years, 
have  commanded  the  respect  of  the  scientific  community  in  regard 
to  the  intramural  research  progrsun  as  well  as  the  extramural  inves- 
tigations support  awarded  to  scientists  here  and  ahrc«.d.  We  wish 
to  express  concern,  however,  that  we  have  not  been  ahle  to  secure 
support  for  the  Institute's  research  training  grant  activities 
•which  would  allow  them  to  he  exploited  fully.  It  is  our  sincere 
belief  that  failure  to  recognize  the  urgency  for  expanding  train- 
ing programs  in  microbiology  and  iirmrunology  can  v/ork  only  to  the 
detriment  of  nationwide  scientific  progress  in  the  basic  health 
sciences . 

The  following  items,  recoimted  in  detail  in  subsequent 
pages,  merit  special  mention: 

1.  The  National  Advisory  Allergy  and  Infectious  Diseases 
Committee  on  Standardization  of  Allergens,  activated  during  the 
last  calendar  year,  has  developed  a  program  which  promises  very 
substantial  contributions  to  both  diagnosis  and  treatment  of 
allergic  conditions,  grave  problems  for  many  years.  A  confer- 
ence of  experts  held  in  June  developed  a  definite  program  for 
the  Committee.  Three  special  groups  vere   established,  one  of 
•which  will  study  chemical  and  physical  characteristics  of  the 
active  allergen  fraction,  the  second  vrill  develop  biological 
testing  systems^  and  the  third  group  -vrill  be  concerned  with  clin- 
ical trials.  A  supply  of  standard  ragweed  pollen  was  procured 
for  distribution  to  participating  scientists  so  that  ail  work  on 
standardization  will  have  a  common  starting  point  from  which 
■valid  coEtparisons  can  be  made. 

2.  The  Surgeon  General's  Advisory  Committee  on  Influenza 
Research  requested  the  Council  to  support  a  program  of  special 
influenza  research.  To  this  end,  $175,000  was  earmarked  in 
fiscal  years  I960  and  1961  to  support  the  program  recommended 
by  the  Committee.  A  special  review  and  appro^val  procedtire  has 
been  developed  to  insure  expeditious  handling  of  grants  for 
these  investigations. 

3.  The  Yirolofflr  and  Rickettsiology  Study  Section  recom- 
mended to  Co\incil  that  there  should  be  a  Committee  charged  with 
the  responsibility  of  establishing  criteria  of  classification  of 
agents  as  adenoviruses.  A  committee  -was  established  under  the 
aegis  of  the  Council  to  do  this  and  to  set  up  standards  to  insure 
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production  of  uniform  reagents.  The  Committee  will  also  evaluate 
methods  of  activation  and  classification,  and  will  consider  nev 
agents  for  inclusion  as  adenoviruses.  Although  the  work  of  the 
Committee  has  international  implications,  it  has  heen  estalDlished 
to  serve  only  the  United  States  at  this  time. 

k.     Directors  of  training  grants  programs  throughout  the 
country  have  called  to  the  attention  of  NIB  the  need  for  stabiliza- 
tion of  their  progran^.  So  this  end,  during  1959  the  Institute 
took  the  necessary  steps  to  adjust  the  "beginning  dates  of  all 
active  training  grants  to  assvire  support  to  the  grantee  institu- 
tion for  an  ensuing  academic  year-  This  makes  it  possible  to 
a^rard  traineeshlps  and  to  employ  the  facvilty  necessary  to  insiire 
contintiity  of  training  programs. 

5.  The   KMXK  recognizes  that  because  of  the  nature  of 
the  program  of  the  Institute  it  will  always  need  to  support  a 
certain  amount  of  research  outside  the  United  States.  It  is 
equally  aware  that  a  national  position  in  this  consideration 
has  not  been  firmly  established  and  has^  therefore,  made  it  a 
natter  of  Council  policy  to  support  only  those  foreign  applica- 
tions of  unusiml  merit  and  uniqueness.  Criteria  for  acceptance 
include  unusual  ability  of  investigators  and  geographical 
incidence  of  diseases  of  special  interest.  It  was  voted  that 
the  dollar  value  of  these  special  grants  s\ipported  shoiild  not 
exceed  3|-  percent  of  the  appropriation  available  for  research 
•nrojeets. 

6.  Dto  Vernon  Kni^t,  a  clinical  research  scientist 
of  outstanding  ability,  Joined  NmiD  this  year  to  direct  the 
Drograms  of  clinical  investigation  of  the  Institute.  Under 
his  leadership  the  -orogram  is  showing  wholesome  grovrth,  Sound 
plans  for  the  future  have  been  made  and  ve   have  every  assurance 
that  this  will  be  one  of  the  more  productive  clinical  research 
centers  in  this  coTintry. 

7.  As  reported  in  the  previous  two  years,  the  Middle 
America  Research  Unit  has  engaged  in  an  active  research  program 
in  Panama  and  other  Central  American  countries  as  provided  in 
the  original  agreements  drawn  between  the  Canal  Zkine  Government, 
the  I^partment  of  Defense,  and  the  Public  Health  Service.  A 
l3oard  of  scientists  evaluated  this  program  in  October  of  this 
year.  They  recommended  that  the  laboratory  be  established  as 

a  permanent  field  station  of  the  National  Institute  of  Allergy 
and  Infectious  Diseases.  On  the  basis  of  this  recommendation, 
steps  are  being  taken  to  negotiate  a  continuing  contract  among 
those  concerned  to  insure  the  future  growth  and  development  of 
the  Middle  America  Research  Unit. 

8.  Responsive  to  esqpanding  research  horizons,  changing 
objectives,  and  the  growing  scientific  interests  of  the  intra- 
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ETural  staff  over  the  past  several  years,  the  organizational  struc- 
tMre   of  the  laboratories  was  revamped.  The  philosophy  hehind  the 
change  -was  to  create  snail  lahoratories  -tthich  could  have  snore 
sharply  defined  research  ohjectives  and  direction  "by  scientists 
of  demonstrated  research  conipetence  and  administrative  skill. 
To  achieve  this,  eleven  basic  laboratories  were  created  from  six. 
The  wisdom  of  this  move  has  been  demonstrated  in  the  ease  with 
vhich  the  transition  was  effected  and  the  rapid  develoiament  of 
research  programs  within  these  xanits. 

9-  Special  mention  is  made  of  an  honor  bestowed  iipon  one 
of  the  senior  scientists  of  the  Institute.  Dr.  Jtiles  Freund 
received  a  lasker  Award  in  Medical  Science,  presented  at  the 
annual  meeting  of  the  American  Public  Health  Association  in 
Atlantic  City  in  October  1959.  ISiis  is  a  most  fitting  recog- 
nition of  the  outstanding  contributions  T*hich  have  been  made 
by  this  distinguished  member  of  our  Institute. 
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Extramural  Programs 

Despite  laudable  gains  in  the  prevention  and  ti'eatment  of 
communicable  diseases,  the  problems  caused  by  microbiologic  and  para- 
sitic infections  still  rsxik  near  the  top  in  any  study  of  disabling 
illnesseSo  Equally  disturbing  is  the  knox'dedge  that  ha3.f  our 
population  suffers  frora  varying  degrees  of  hypersensitivity*  Recog- 
nizing the  significance  of  this  situation,  the  Institute  has  main==. 
tained  a  balanced  research  and  training  program  focused  on  the  basic 
nature  of  disease-producing  organisms  and  allergenic  substsjices, 
together  -with  related  problems  of  transiTiissionj  host  resistajice, 
preventive  measures,  aM  specific  therapy^ 

RBsea.rch  Grants 

The  distadbution  of  research  funds  in  support  of  the 
Institute's  objectives  is  indicated  in  Tables  I  and  XI*  Data 
3?egarding  the  review  and  approval  of  research  grants  are  given  in 
Table  III. 

The  Council  initiated  aad  maintained  special  emphasis  in 
areas  -where  particular  needs  exist*  Concerned  by  the  lack  of  legal 
standards  for  the  potency  and  purity  of  allergenic  extracts,  it 
es'bablished  a  psnaanent  Coramittee  on  Standardization  of  Allergens 
to  look  into  the  entire  probleirij  including  raseaji'ch  needs,  Suppoi'tsd 
by  a  grant  of  $20,0003  ^^®  CoisBiittee  in  June  held  a.  scientific 
S3/taposiura  to  develop  a  prograiii  for  action©  As  an  initial  step  the 
Gonmittee  purchased  a  supply  of  standard  rag^^ceed  pollen  from  tMch 
participating  scientists  will  prepare  allergenic  fractions*  These 
•id.ll  be  submitted  to  other  e::tp©rts  for  iuimunochsraical  identifications 
serological  and  biological  testing,  and  finally  clinical  testinga 

Recognizing  the  aura  of  ignorance  that  still  surroxmas  the 
natures,  distribution  eaid  control  of  the  sa^'coid  state,  the  Council 
a-frjarded  funds  to  the  HatioriSl  Aeadsray  of  Sciences  to  support  an 
International  Conference  on  Sarcoidosis  in  June,  I96O*  Chief  purposes 
of  tlae  conference  t\dll  be  to  stimulate  research  on  the  epidemolo^ 
and  etiolo^  of  the  disease,  aiidto  se-ek  general  agreement  on  a 
definition  of  sarcoidosis  and  ci-iterla  for  its  diagnosis « 

Early  this  year  the  Council  focused  attention  on  special  needs 
in  tiTO  other  areas  through  partial  sponsorship  of  resea^rch  conferences 
on  (1)  "The  Biology  of  Pleuropneumonia-like  Organisms"  and  (2) 
"Cystic  Fibrosis" o  In  furttier  support  of  investigations  on  cyatlo 
fibrosis  the  Council  endorsed  supplementation  of  a  study  being  made 


by  the  Children's  Bureau  to  determine  the  actual  prevalence  of  the 
disease  in  the  United  States,,  In  alls  "^^le  Institute  now  sponsors 
23  projects  for  t3h6jj69  concerning  the  occitrrence  and  infectious 
aspects  of  this  disease* 

Antibiotic«resistant  staphylococci  continue  to  present  grave 
problems,  espscisilly  in  hospitals «  I-findful  of  this,  the  Council  has 
recorasTionded  an  increasing  nijuiiber  of  research  projects  in  this  area* 
At  present  the  Institute  supports  &i-  grants  for  a  total  of  $1,403,056* 
In  addition  to  nuiaerous  basic  in\rcstigations  on  bacterial  patho-=* 
genxGityj  host  resistance,  and  related  problems  of  fuJidasiental 
iraportancQs  significant  studies  on  trsjismission  in  hospitals  are 
being  sponsored*  One  such  project  concerns  the  design  of  hospital 
nurseries  in  relation  to  the  spread  of  crganisras;  another  is  a 
large»scale  coordinated  study  by  five  raedical  school  hospitals  and 
the  National  Research  Council  to  evaluate  ultrs-violet  irradiation 
in  the  prevention  of  postoperative  wound  infection. 

Noting  that  the  intensity  of  research  on  influenza  tends  to 
ebb  and  flow  vjith  the  retreat  and  advance  of  epidemics j  the  Council 
has  stimulated  development  of  a  sustained  program  of  inter»epidemic 
reseai'cho  Continued  support  has  been  provided  for  the  Public  Hea3.th 
Service  Advisosy  Coramittee  on  Influensa  Researche  Moreover,  the 
Council  voted  to  reserve  for  each  of  fiscal  years  196O  and  196I  the 
sura  of  $175s000  for  '^Special  Grants*'  to  be  awarded  on  the  recoriimenda-^ 
tion  of  a  Subcommittee  of  Investigators  and  approval  of  the  Councils 
In  addition,  the  Institute  is  sponsor3.ng  a  symposium  to  be  held  in 
Februasy,  1960s  on  the  1957»58  Asian  influenza  pandemic^  Tbds 
conference  wiDJ.  ©nphasise  deficiencies  in  present  knovjledge  and  thus 
will  suggest  areas  for  intensive  researcho 

The  Council  took  cognizance  of  the  urgent  need  for  standai'd** 
ized  criteria  and  methods  for  the  identification  and  characterisation 
of  agents  of  the  adenovirus  group j  and  for  the  production  of  standard 
reagents  to  be  used  in  d3.agnosis  £md  research*  The  Council  ui-ged 
establishment  and  support  of  a  coiamittes  under  its  auspices  to  defins 
the  problem  and  secure  the  participation  of  qualified  laboratories 
in  meeting  the  need. 

In  consonance  with  the  Institute's  long-standing  interest  in 
tropical  raedicins  and  related  fields^  support  has  been  recovomcnded 
for  a  fortheoiaing  syffiposi7iia  on  research  needs  in  this  area,.  This 
conference,  scheduled  to  be  held  in  Hew  Orleans  during  April,  1960, 
will  bring  together  a  group  of  selected  authorities  to  delineate 
the  specific  aspects  which  should  be  eirsphasised  in  future  research 
on  tropical  diseases  and  environmental  raedicinso 


Tlie  Council  has  folt  it  both  justified  snd  desirable  to  foster 
research  at  the  place  and  hj  the  people  most  Irilcely  to  p3;*cduce 
significant  results «  Thus  it  has  awsxded  research  grants  to  scientists 
at  foreign  institutions  whenever  a  Mglily  cotapetsnt  imrestigator 
proposed  a  project  ^lich  for  geographical  or  other  resxions  could  beet 
be  done  abroad,  or  when  the  iriTestigator  'MS   so  outstanding  that  his 
contribution  i/jould  have  general  scientific  significance^  On  this  basis 
approximately  38  foreign  graits  totaling  $^OjOOO  dollars  have  been 
supported  during  ths  yesTo  The  Council  recently  recoiranended  that  3|- 
per  cent  of  the  Institute's  ©xtramural  research  grant  appropriation 
bs  reserved  for  foreign  grants*  The  amount  thus  reserved  for  fiscal 
year  i960  is  ^755,755^ 

Current  appropriations  for  this  3jnd  five  other  Institutes  of 
the  National  Institutes  of  Health  include  funds  for  the  planning, 
negotiatingj  and  initial,  support  OY^lirsical  research  centers  spanning 
ths  interests  of  these  siK  Institutles*,  Such  centsrs  vjould  bs 
established  in  a  few  large  medical  research  jjistitutions  throughout 
ths  United  States,  Concurring  in  the  need  for  a  centralized  revis^.?- 
Tfiechanismj,  our  Council  recotmnended  to  the  Surgeon  General  that 
responsibility  for  the  review  of  applications  in  thds  program  be 
delegated  to  the  National  Advisory  Health  Council » 

In  conforaaty  -with  the  policy  developed  to  satis^  the 
President's  first  criterion  (regarding  scientific  excollence) ,  the 
Council  at  its  November  aseting  gave  ind.ividual  reconsideration  to 
applications  rocornEsnd-sd  for  approval  at  the  June  seetirig  but  falling 
within  the  lowest  ten  per  cent  of  the  priority  list  for  ©ach  study 
sectiono  Special  consideration  also  >jas  given  to  the  corresponding 
portion  of  new  proposals  being  reviewed  for  the  fis'st  timso  In  con- 
firming its  previous  recoinraendationsj  the  Gouneil  toade  it  a  taatter  of 
record  that  the  policy  of  the  National  Advisory  Allergy  and  infectious 
Diseases  Council  has  consis-tently  hean  such  as  to  cause  this  categoi'y 
of  applications  to  be  brought  to  its  attention  for  special  considera- 
tion and  eloss  scrutiny  befors  recoBmendations  or  dispositions  were 
made, 

Tralninj^^^  Grants 


During  th©  present  ysar  the  Division  of  General  Medical 
Sciences  assumed  responsibility  for  I'esear'ch  trairdng  in  those  areas 
of  microbiology  pidmarilj-  related  to  organisisis  as  biological  iHodels 
rather  than  as  agente  of  disease^,  Accordingly^  I6  gi'ants  for  basic 
research  trai-ning  in  microbiology  were  transferred  to  the  Division 
of  General  Medical  SeienceSs  >3ithout  transfer  of  fundSo  Thus  tlis 
Institute  may  noiv  concentrate  its  training  programs  along  lines  BM.ch 
errphasize  its  disease-^oriented  interests  in  allergic  ard  infectious 
disorderso 
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Table  TI  indicates  the  di.stribution  of  training  grsat  funds 
in  support  of  the  Institute's  objectives „     Table  Y  gives  data  regarding 
review  and  approval  of  trajmng  great  applic<ationfa  during  the  calend5.r 
yearo 

Rapid  growth  in  the  raiaber  of  applications  received  foi-  graduate 
trsiining  grants  g  together  ^dth  reorientation  of  the  pr"ogrssi  as  just 
described,  has  uiade  it  desirable  to  divide  the  original  Training  Grant 
Comraittee  into  t^vo  panels*     These  >rill  be  I<no>in  as  the  Allei*©r  and 
Itmnunology  Training  Gr^mt  Committee  and  the  Irifectious  Diseases  and 
Tropical  Medicine  Training  Grant  ConKiittee* 

To  bring  the  fiscal  year  of  training  grants  into  phase  -c-jith 
the  normal  academic  year  of  training  institutions «  s22.  training 
grants  have  been  or  soon  -will  be  pro^rated  and  fina^iced  on  a  bs^is 
of  adj'usted  project  period  dates  corresp-onding  to  the  government 
fiscal  year*.     This  hss  resulted  in  tho  psgnnent,  fsx>m  a  single  year's 
appropriations  of  18  or  aioro  months  support  for  taany  grsntSo     Accord--. 
ing3.yy  during  fiscal  year  I960  -fcliere  mil  be  insufficient  funds  to 
ar/I/ivate  all  new  applications  reeom:usnde-<l  for  approval «, 

The  Council  is  aware  that  usiilque  opportunities  esdst  In  cerb?i.n 
foreign  institutions  -?^iich  have  provided  outsta,nd3Ji2  trainiiig  to 
Atiie2i.c£ns  as  v-?ell  as  their  oxm  nationsls-„     In  recogrdtion  of  thiSy 
one  training  gi*snt  l^as  been  recoHs-aandsd  for  approval  at  an  institution 
in  Canada  with  the  proviso  that  stipends  froa  the  gi'ant  bs  a>?s.rded  to 
Araorican  citisens  onlya     The  Council  has  espresssd  its  desir©  that  e;l 
least  ha3.f  the  funds  ai^farded  tln'ough  all  training  grants  be  devoted 
to  stipsnds  and  other  direct  trains©  support  S'ach  as  tuition^  travel 
S3q)8nse3s  and  consusiable  supplies*, 

The  Covmoil  and  Trairang  Grant  Coirsnittos  hav©  continued  to 
p^laji  for  the  support  of  a  fer-s  centers  of  outstiinding  eornpetence  for 
the  training  of  £5cientists  in  trop5.cal  medicina  and  related  disciplines » 
Enphasis  is  being  pl<3fled  on  extresely  carof^iL  plansiing  in  securing 
rapport  -idMt  foreign  eoi3.abora.ting  establishments,    BecaB.se  of  marg^ 
important  iiaplicatioios  over  a?si  beyond  technical  and  scientific 
considerations,  action  on  ponding  proposals  lias  been  deferred  until 
the  June  I96O  laeetiag  to  allow  time  for  fixe  development  of  tettor 
defined  progra»is« 


IMer  a  plan  &^pT0^ed  by  the  Surgeon  Goneralj  the  Adsninistratioa 
of  all  aetiv©  and  pending  predoctoral.  research  fello'wships  has  "been 
transferred  to  the  Division  of  General  Meddcal  Scienceso     Consequently^ 
a  sub«allocat3.oa  of  $i!46jl00  from  the  current  appropriation  of  the 
Institute  has  b®en  made  available  for  tlxts  purpos©o 


,5-. 


Table  VI  presents  ds.-ta  regarding  •the  review  aiid  approval  of 
fsllowslTdps  during  tho  cal^md^r  year,  and  'fcho  distribution  of  axrards 
by  areas  of  study*     The  felloKShip  progrsjca  has  followed  the  trend 
established  last  yeai.'^  ■with  increased  emphasis  on  a'^-.iards  at  the 
postdoctoral  and  special  levels  to  produce  increasing  nurabers  of 
highly  ccEnpstQ-nt  indeperxLent  investigators,     Appro:d.inately  one  third 
of  the  applications  recoEffiicndsd  for  approx'-al  cciild  not  be  a-vmrded 
because  of  .xaisafficient  funds© 
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New 
Continuations 

jTtmQ 

New 

Contiraiations 


31 
90 


$  993*505 


$2,6215085 


10 

J. 
13. 

17 

i2 
76 


Ariproved 


$2, 068,2^5 


*  (Includas  eontimiation  grants  for  ^ich  previ-ously  recoimended  support 
was  reaf  firmed) o 


November 

New 

19 

$  981,139 

1^1. 

$  4595313** 

Continuations 

_0 

^,__J) 

_g 

_____0 

19 

$  981,139 

14 

$  459s313 

**  (Includes  $99»743  for  three  grants  subsequently  transf©3:^sd  to  DG!^?) 

l/  Amounts  do  not  include  $50,000  approved  as  a  Chairman's  Graaits,  nor 
l9^iSj700  required  to  adjust  trainii^g  grant  prograsis  to  the  July  1 
beginning  dates « 
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TABLE  VI 
RESEARCH  FELLOWSHIPS  REVIKsiED  DURING  CALENDAR  lEAR  1959 


Predoctoral 

PosMoctoral 

Special 

No. 

Amount 

^Oj. 

Amount 

No. 

Amount 

Received  (New) 

1?1 

$598,500 

98 

$647 J 000 

"18 

$W^,oob 

( Continuations ) 

^4-1 

17^2,000 

6 

39,000 

1 

8,000 

212 

lOii- 

$686"^000 

19 

$152,000 

Recommended  for 

Approvals   (iJew) 

12? 

$^09,021 

96 

$5^9,179 

13 

$  88,530 

Inactivated:   (Mew) 

51 

$165,858 

19 

$110,120 

3 

$  25,176 

ATsai-deds   (New) 

76 

$237,603 

77 

$^^■39,059 

10 

$  71,35^^ 

TContinuat ions ) * 

68 

l^iO^ 

J^ 

_8^142 

1 

vunsaaxB^BBKiatf^tr^ 

Ihi'. 

1387359 
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$52i^,201 

11 

1167788 

Nranber  of  Awai'nis  by  Categories  and  Levels 

Cate^sy 

P^doctoral 

Postdoctoral^ 

Special 

Antibiotics 

3 

« 

'=' 

Entomology 

5 

« 

« 

Bacteriolo^ 

11 

9 

3 

Biochemistsy 

15 

22 

-, 

Chemotherapy 

k 

1 

«» 

Rapid  Identificati 

on 

^ 

»' 

<£» 

EpideiM-ology 

« 

» 

» 

I'^'cology 

k 

■» 

1 

Genetics 

3 

il. 

1 

Heltninthology 

1 

5 

1 

Itomunology 

3 

9 

1 

Allergy 

3 

8 

=. 

Protozoology 

6 

1 

«, 

Public  Health  &  Sanitati 

on    6 

.» 

1 

Physiology 

3 

1 

» 

Rickettsiologjr 

« 

o 

« 

Spircchetolo^ 

1 

2 

« 

Taxonomy 

1 

^ 

» 

Virolosr 

^ 

li 

2 

77 

10 

*Includes  applications  received  before  Januajy  1953 


ACCOMPLISm^NT  HIGHLIGHTS 


A  gro-irhig  list  of  significant  rosearch  accomplieshments 
reported  by  grantees  of  this  Institute  attests  to  the  steady 
development  of  the  ostraitiural  programs.  The  published  reports 
represent  not  only  additions  to  oiu'  knowledge  of  specific  diseases , 
but  also  important  discoveries  in  the  basic  processes  vjhich  govern 
pathogenesis «,  Without  these  fundamentaD.  studies  there  would  be  no 
firm  foundation  for  the  fraitful  e^cpansion  of  new  research  horisonso 
The  broad  range  of  interests  and  responsibilities  xrithin  the  extra- 
mural programs  ar©  partially  indicated  by  the  representative 
examples  given  below, 

Noteworthy  advances  have  recently  been  achieved  by  grantees  in 
the  diagnosis  and  ti^eatment  of  allergies*  Scientists  at  the  California 
Insti-bute  of  Technology  studying  the  chetioical  and  ph^sicaJ!.  properties 
of  house  dust  allergens  report  the  preparation  of  a.  purified  fraction 
that  gives  characteristic  skin  reactions.  This  finding  may  provJ.de 
new  information  for  improving  and  standardj.sing  the  house  dust  extx'acts 
t-d-dely  used  in  diagnosis  and  hyposensitization  of  persons  a].lergic  to 
tliis  ubiquitous  materia]. « 

A  grantee  at  Tenple  IMversity  School  of  Modi-Cine  found  that  a 
citrus  extract  is  more  effective  than  eorticoids  in  inhibiting 
capillary  permeabil3.ty  in  rabbits*  The  phenomenon  is  seen  as  an  index 
of  anti^inflaiamatoay  potential  o  The  investigator  points  out  sig*n3.fi« 
cant  clinical  iiaplieations  in  his  findings  that  capillary  pertneabilityj 
a  basic  reaction  in  the  inflairaaatoi-y  process,  is  suppressed  in  rabbits 
receiving  a  water-soluble  citrus  bioffllavonoid*  The  boiflavonoid 
appears  to  display  a  larger  range  of  iniiibition  potentialities  tlian 
either  cor-tisone  or  ACTH«  The  clinical.  use;ri>lness  of  this  water-soluble 
agent  is  being  investigated^ 

At  the  University  of  California  graxitess  sensitized  sts'essed 
mice  to  bovine  plasraa  albumen  and  adrainistered  a  shocking  antigen 
dosse  They  fomid  that  stress  increased  the  resistance  of  the  mice  to 
anaphylactic  shock*  Iffimedia-tely  folloi-dng  periods  of  stress,  the 
mice  are  less  susceptible  to  passive  aaiaphylactic  shock  than  their 
unstressed. count erpar^tSs  Having  observed  a  simila.r  decrease  in 
susceptibility  after  the  adainistration  of  cortisone,  the  investigators 
theorised  that  increased  adrenal  cortical  activity  majr  be  responsible* 
They  conclude  that  x-Siatever  ^^e  raechanisra,  this  change  in  susc8ptibi3.ity 
provides  additional  evidence  for  'Ihe  influence  of  envirojimental  stress 
on  host  response  to  infections  and  allergic  diseaseo 

The  Council  has  been  troubled  by  the  lack  of  factual  data  on 
the  incidence  of  cystic  fibrosisa  It  therefore  ei'Klorsed  an  appropriate 
investigation  by  the  Children's  Bureaus  The  first  evidence  on  the 
occurrence  and  distsHaition  of  the  disease  has  been  coiripiledj 
additional  studies  are  in  progress* 
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One  of  oui"  gi-antees  at  Harvard  University  revie-v-?ed  the 
effectiveness  of  antibacteria}.  drugs  over  tho  past  2'^-  years «  Hs 
foxmd  that  tlie  early  reduction  in  -wortality  is  now  more  than  offset 
by  increasing  deaths  as  a  result  of  drug  resistsnco  and  convorsion 
of  relatively  harraless  bacteria  to  liighly  pathogenic  agents.  The 
favorable  impact  of  the  antibacterial  drugs  in  reducing  the  nurabcr 
of  deaths  from  pneumococcal  and  the  hemolytic  streptococcal 
infections  has  aetiially  been  ovorshadoxred  by  an  increase  in  deaths 
from  infections  by  Staphylococcus.  ai^u^_,  and  enterococcij  and 
certain  coliforras  which  only  rarely  caused  fatalities  before  the  era 
of  antibacterial  drags »  Ther©  were  nearly  four  times  as  many  cases 
oi  Sta^^SSSSSBi.  bactersitiia  r©poi*tGd  in  1957  as  in  1935  s  ^^^  more 
than  tmce  as  many  as  in  19^7* 

A  team  of  grantees  associated  mJth  Harvard j  Bos ton j  and  Tufts 
Universities  reported  a  spectrum  of  findings  in  a  study  of  fatalities 
associated  mth  Asian  influenza  in  'Uie  Boston  area»  Staphylococcal 
pneumonias  were  frequently  observeda  The  investiga.tors  f oxisid  the 
community  to  be  a  source  of  antibiotic«rosistant  staphylcccecus 
strains.  Influenzal  and  post«inf].uenzal  pneumonias  -were  the  more 
cotinnon  and  severe  coi3Tpl5.cations«  The  investigators  suggest  -^mt  in 
times  of  epidatiie  influenza,  and  in  areas  v?her©  staphylococcal 
infections  are  highly  prevalsntj  cases  presenting  signs  usually 
associated  with  fatal  influensa  should  be  treated  promptly  as  bacter^-sl. 
and  particularly  staphylococcal  §  pneucioniaSo  Tlis  most  striking 
characteristic  of  the  organisms  associated  mth  both  the  fatal  and  the 
nonfatal  cases  was  tlis  exceptionally  high  incidencs  of  strains  resis^ 
tant  to  multiple  sjatibioticss 

Basic  investigations  regarding  the  fundamental  nature  of 
parasitism  and  ths  rslationshipc.  ei^isting  batween  parasites  and  theix- 
hosts  form  a  solid  core  of  this  Institi'.ts^s  grant-supported  progrsjie 
An  exciting  development  in  tMs  area  has  been  reported  very  recently 
by  grantees  at  Johns  Hopkins  University  vrorlcing  w.th  cer5;ain  protosoan 
parasites  of  birds,  closely  related  to  si>ecies  parasitic  in  m&xis 
These  scientists  found  that  the  ability  to  produce  disease  could  be 
transferred  to  normally  harriless  strains  of  the  parasite  by  treating 
them  with  csll^-frse  filtrates  of  the  culture  medi-ura  In  which  patho« 
genie  strains  had  be©n  gro>jni>  This  report  of  the  genetic  transform 
raation  of  paras3.tie  protosoa  represents  a  significant  advsince  in  the 
field  of  parasitology  and  of  biolos''  in  generals 

Grantees  at  ths  University  of  ISarrii  School  of  Medicine  have 
foxmd  that  dermatoiJ^'coses  are  responsiv©  to  systetrdc  treatraent  with 
the  new  drug^  griseofulvin*  The  rsycoses  caused  ty  various  species 
of  dermatophytes  showed  a  uniforiiily  favorable  response  to  oral 
therapy  with  griseofulvine  Infections  of  long  duration^,  up  to  60 
years  in  one  cascg  seemed  to  respond  as  readily  as  those  present  for 
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a  few  ^^eks  or  a  month»  Ring^^orra  of  the  skin  usually  cleared  vjithin 
one  to  two  weeks*  Athlete's  foot  improved  in  one  to  ti;o  x-rseks  but 
required  a  month  or  longor  to  clear*  Ringx<rorra  of  the  scalp  improired 
in  two  to  three  weeks  but  somatimss  required  "itiore  prolonged  treat- 
raento  No  acqvdred  resistance  to  the  drug  x?as  noted  and  toxicity 
was  exrfcremaly  low.  The  grantees  conclude  that  "ths  systemic  traat- 
Kent  of  superficial  fungus  infection  in  mon  at  last  seems  a  near 
reality,  '• 

One  approach  to  the  pi'oblem  of  irtmunisation  against  tuberciJ-osis 
is  being  exploited  by  grantees  v;iho  have  reported  success  in  protecting 
guinea  pigs  against  tubercle  bacilli  through  the  inhalation  of 
wealcened  or  attenuated  organisms  of  the  BCG  stra3.ns  Initial  trials 
of  this  method  with  huifians  appear  to  have  been  successful*  The 
investigators,  who  are  associated  Td.th  ths  National  Jexd-sh  Hospital 
and  Colorado  School  of  Medie3.ne  at  Denvar^  Colorado^  suggest  that 
the  airbo3me  method  should  also  be  attempted  in  otlier  types  of 
respiratory  infections. 

Other  studies  on  vaccination  by  use  of  live  pathogens  are 
being  conducted  by  grantees  at  the  Wistar  Institute  and  Children's 
Hospital  of  Philadelphia*  These  scientists  gave  attenuated  polio« 
royelitis  virus  vaccine  ora3.1y  to  infants  less  than  six  months  of  age« 
They  claim  to  have  demonstrated  effective  antibody  response  to  all 
strains  except  one,  without  hainiful  side  effects.  As  a  result  of 
their  studies  the  grantees  believe  tb-at  vaccination  ag.ainst  polio^ 
myelitis  with  orally  adridnistered,  living,  attenuated  viruses  is 
entirely  practical  in  infants  over  two  Bionths  of  age  if  three-^-wesk 
intervals  are  allox^ed  betv?een  feedings  of  the  threo  types  of  virus* 
These  investigators  contend  it  also  is  possible  to  vaccinate 
successfully  most  infants  over  two  months  of  age-^^^evon  on  the  first 
day  of  life© 

The  chance  oecux'rence  of  a  measles  epidemic  at  a  California 
mental  hospital  led  -bo  re«>Qsamination  of  an  earlier  vaccine  study 
in  Tdiieh  the  investigators,  grantees  at  UCLA  School  of  Ifedicine^ 
atterapt€jd  to  detejtain©  whether  dist©.i»p©r  ^'■accine  m.ight  reduce  the 
ineidarice  of  respirato:^  infect  ions «  Ths  results  suggest  that  a 
considerable  degree  of  protection  may  ba  afforded  agaisist  measles 
by  inoculation  with  live  carii-ne^distesipar  viraSo  The  scientists 
report  a  three<=fold  reduction  in  the  attack  rate  of  measles 
associated  mth  us©  of  the  canine-distemper  viruSe 


TBE  AMUAL  REFORT  OF  TEE   SCIEOTIFIC  aJBEC?!?^ 
The  National  Institute  of  Allergy  stnd  Infectious  Diseases 
Calendar  Year  1959 

by 
Dr=  Doriand  J.  Efevis 


The  pursuit  of  new  kno'aledge  and  tbe  employiaent  of  new 
methods  for  studyiag  infectious  and  allergic  diseases  h&v6 
accelerated  during  the  year  1959"  This  has  "been  (evident  cot 
only  in  the  etiologic,  epideiaiologic,  and  clinical  aspects 
of  disease^  but  also  in  the  basic  uaderBtandlng  of  bow  cells 
react  to  Infection,  The  esqjloratloa  of  infectious  pj»cesseB 
has  always  contributed  to  an  understanding  of  huBism  diseases, 
whether  actually  caused  by  raicroorganisias  or  note  Host 
parasite  relationships  have  f re  iuently  been  nsodele  for  the 
reaction  of  the  living  cell  aad  tissue  to  noxious  agents. 
flany  of  our  techniviues  of  investigating  huiaaa  diseases  haTa 
originated  in  studies  of  parasitissa.  For  instance,  the  methods 
of  iasjunology  now  applied  to  non-infectious  processes  were 
derived  in  part  from  the  study  of  Sjsnrauaity  to  infectious 
agent So  Conversely,  it  is  becoming  increasingly  apparent 
that  infectious  agents  saay  have  latent  or  beret  of  oi-e  hidden 
influences  oa  hisman  diseases  not  thoxight  to  be  infectious  ^ 
For  example,  new  knowledge  of  viruses  has  led  to  the  suppo- 
sition that  soffls  or  possibly  all  ebnonnal  grcrwth  of  cells  may 
in  n  direct  or  remote  way  be  related  to  infectious  viruses 
which  enter  the  cell  and  take  control  of  it.  These  and  other 
concepts  are  esjerging  as  new  advances  deiaonstrate  the  extensive 
influences  of  lalorobial  agents  on  complex  forms  of  life  such 
as  the  msMBallan  host. 

The  aim  of  the  research  prograjs  of  this  Institute  is  to 
conduct  selective  and  influential  investigations  within  the 
areas  of  its  nsission.  The   resources  available  to  scientists 

here  in  Bethesda,  carry  -with  th/sm   the  responsibility  tb&t  they 
be  used  asost  efficiently  in  studies  directed  to^rard  the  most 
Isaportant  and  significant  iuestioas»  lliese  are  not  always 
evident  and  reiuire  es^perienced  Insight  to  recogmiigeo  The 
ability  of  the  researcher  to  ask  the  right  q.uestions,  to  devise 
proper  eacperifflental  methods ^  evaluate  results  projjerly,  aed 
report  clessrly^  detexsjines  the  d3.fferenee  between  investigations; 
of  high  quality  and  those  of  little  iasporfeanceo  The  develq|ffi»nt 
of  effective  research  projects  in  large  p;s.rt  derives  frcea  the 
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iinaginatioa  and  persisteace  of  the  iadividual  scleatist  who 

develops  Ms  owa  approach  sad  research  objectives »  If  such  as 
invastigater  '^orks  ia  a  favorable  eavironment  and  atsosphere 
vith  adequate  support,  iBfluential  n^m  kEowledge  usually 
resultSc  It  is  essential  thereforei,  that  the  lEstltutional 
orgaaizatiOB  be  so  structured  that  op^rtiinities  for  original 
thC'Ught  ©ad  mjconYentional  laethods  ar^e  not  only  possible^,  but 
are  eacoiiragedc 

¥ithi!Q  the  last  few  years  iocreased  mpbasis  has  been 
placed  upon  the  selection  of  staff  meiabers  who  will  bring 
origiaality  to  their  issvestigationso  TtlB  ±b   in  part 
accoiaplishsd  by  selecting  persons  vith  special  skills  la 
allied  iaedi.eal  sciences  frcia  leading  research  centers,  Another 
principle  vhlch  has  been  endorsed  and  will  be  followed  ascre 
■ffigoro^Ely  in  the  ftrture,,  is  to  persait  certain  Institute 
scientists  to  study  in  other  research  centers  for  s,  period  of 
at  le&st  a  year.  This  opportunity  is  aimed  particularly  at  the 
younger  scientist  who  Ms  given  eiridence  of  research  ccMpeteacej; 
but  has  not  yet  beceaae  involved  in  a  large  etanprehensive  progrscie 

•Another  phase  of  development  of  research  potential  has 
been  in  the  experience  offered  to  young  medical  gr&disates  who 
serTe  their  fetional  Selective  Service  obligation  in  the  Public 
Health  Service  =.  These  men  spend  two  and  sometiases  three  years 
in  clinical  studies  or  in  full-time  laboratory  investigations 
with  a  senior  ea5»erienced  scientist  o  They  now  foiiBj,  and  vill 
continue  to  form  a  vali^ble  group  from  which  to  s-ecruit  perma- 
nent staff  meaibers  for  lIMDj,  or  for  positions  in  teaching 
institutions  <, 

la  addition^  there  are  a  number  ©f  guest  workers  from 
doaiestie  snd  foreign  iastituticns  working  with  HIAID  scientists 
for  periods  of  several  isonths  to  a  year=  In  effect,  a  signi° 
fieant  segnent  ©f  the  activities  of  the  Institute  are  involved 
in  advanced  experience  in  research  by  carefully  selected  young 
scientists., 

In  line  with  the  concept  that  the  organization  of  the 
EJXMB  should  fit  its  research  loissloa  aad  the  individuals 
conducting  it,  a  new  adaainistirative  structure  of  the  Institute 
was  effected  in  1959  <>  This   recognized  the  development  of 
several  new  progr^ns  aroisad  key  researcbers  and  broadened 
objectives  of  several  project  areas,  ^e  laboratories  of  this 
Institute  now  ntjanber  eleven,  including  two  with  major  activities 
located  outside  Bethesda,  the  Rocky  Mountain  laboratory  at 


HajBiltODj,  Montana,  and  the  Middle  itaerica  Research  VSnlt   in 
the  Paajsaa  Canal  Zone»  Studies  In  tropical  disease  formerly 
unified  \inder  the  direction  of  DTo  Willard  Wright  were  separated 
isto  the  laboratory  of  PaiuBite  Chemotherapy .,  I^oratory  of 
Parasitic  Diseases^  the  Laboratory  of  Gersafree  Anliaal  Researchs, 
and  a  portion  of  the  laboratory  of  Tropical  Virology,  The 
laboratory  of  Cell  Biology  and  the  laboratory  of  Biology  of 
Tiruses,  both  with  an  outstanding  senior  Imrestigator  as  Chief^ 
are  now  separate  frosa  their  former  organizational  place  in  the 
laboratory  of  Infectious  Diseases »  The  laboratory  of  Clinical 
Investigation   under  a  newly  appointed  Clinical  Director,  has 
continued  its  studies  of  clinical  diseases  in  patients  and 
efforts  made  to  strengthen  its  contacts  with  the  nonclinical 
laboratories..  a?he  continuance  of  former  investl^tlous  and 
initiation  of  new  ones  promise  well  for  the  results  of  clinical 
research  in  the  future. 

The  Board  of  Scientific  Counselors  met  in  JUly  at  the 
Rocky  Mountain  laboratory  to  consider  the  research  progrMss  of 
that  center =  In  the  fall  the  Board  met  in  Bethesda  to  review 
the  activities  of  the  Kboratory  of  Clinical  Investigations  amd 
their  relationship  to  the  total  research  effort  of  the  Institute. 
The  members  of  the  Beard  have  been  >iviick  to  comprehend  Institiite 
resources,  and  potential  for  future  investigations,  and  likewise 
the  special  prdbleas  involved.  Their  advice  has  been  constructive 
and  pertinent.  Individual  members  of  the  Beard  have  been  helpful 
in  advising  <ai  special  research  projects  within  their  area  of 
experience,  and  in  assisting  in  the  recruitment  of  both  Junior 
and  senior  staff  members  <> 

A  review  of  the  accoraplislaBents  of  the  last  yearj,  indicates 
that  Institute  research  is  moving  into  new  areas  both  scientifi- 
cally and  geographically 0  The  investigations  at  MARU  have  not 
only  permitted  new  projects  in  Central  America  such  as  those  on 
the  encephalitides,  poliomylitis  and  influenza  in  tiropic&l  areas^, 
but  also  has  stimulated  an  interest  in  other  special  problesBS  of 
warm  cllmateso  This  has  resulted  In  plans  for  clinical  studies 
of  schistososniasis  in  Puerto  Rico,  and  the  possibility  of 
importation  to  the  Clinical  Center  of  patients  with  tropical 
diseases 0 

Advancement  has  occurred  in  studies  of  tumor  viruses  and 
viruses  causing  tumors  both  in  laboratory  reared  animals  and  also 
in  animals  in  their  natural  state »  Studies  in  association  with 
the  National  Institute  of  Hevirological  mseases  and  Blindness 


of  the  occurresace  of  huoaQ  infections  diiring  the  perinatal 
period  Mve  extended  greatly  tbe  opportunity  for  irsvesstigatioa 
of  viral  Infections  in' adults  and  children.  This  is  consistent 
vith  the  past  efforts  of  this  Institute  to  study  disease  as  it 
aettially  occurs  in  natxrrej,  rather  than  to  depend  chiefly  upon 
laboratory  models  of  natural  phen<»ien&.  The  future  will  see  a 
continuation  of  this  approach^,  a  strengthening  of  the  clinical 
investigation  parograsa  using  the  ^Jnparalleled  facilities  of  the 
Clinical  Center ^»  aad  an  emphasis  on  basic  phenoaeaa  occusring 
in  EjaMDaliaa  cells  either  Infected  or  uninfected  with  aicro- 
org^isms. 

The  broad  interests  of  Institute  scientists  in  infectious 
and  allergic  diseases^  end  fund£ss»sntal  cellular  and  subcellular 
processes  underlying  the  disease  state  are  illustrated  in  the 
following  Busssaary  of  our  research  activities. 
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Iftirlng  1959  the  Laboratory  ef  Infectious  Diseases 
continued  as  its  primaiy  interest  investigations  of  the  role 
of  viruses,  bacteria  and  fungi  as  causes  of  disease » 

For  instance,  the  research  progz-^o  of  the  viral  and 
epidemiological  sections  &Fe  almost  wholly  integrated.  Their 
closely  intenroven  research  programs  are  designed  to  define 
the  behavior  and  iinportance  of  viruses  (inspiratory  viruses^ 
enteroviruses,  and  cancer  viruses)  in  their  natural  hosts, 
observed  in  certain  natural  environiaents.  Thus,  studies  of 
resyii^tory  diseases  and  other  undifferentiated  illnesses  were 
continued  in  twj  pediatric  groups  -  at  Junior  Village  and  at 
Children's  Hospital^  and  in  groups  of  adults,  including 
several  installations  of  the  U.  S»  Bavy  end  at  the  Ifaiversity 
of  Maryland..  Ihe  i^le  of  viruses  in  respiratory  and  intestinal 
diseases  of  cattle  vere  observed  on  fazias,  feedlots  and  in 
erperlmental  pens  at  the  l&iversities  of  Msxyland  and  Illinois. 
Eie  potencies  and  possible  effectiveness  of  respiratory  virus 
vaccines  were  examined  in  a  prellsainary  maimer  in  relation  to 
both  hunian  and  aniioal  respiratory  Illness,  end  broad  sero-° 
epideiHiologic  studies  of  the  prevalence  of  many  viruses  in 
vaarlous  age  and  economic  groups  in  various  parts  of  the  world 
were  initiated. 

During  19^9  viruses  as  a  cause  of  tumors  and  cancer  la 
animals  developed  into  a  laa^or  research  Interest.  At  first 
studies  were  focused  on  the  develoEsaent  and  evaluation  of  new 
technlciues  for  denoastr&tlng  and  detecting  tuiK)r  viruses  In 
experiaental  mouse  colonies  and  chicken  flocks.  In  3vilj^   1959 
attention  turned  to  the  occurrence  of  souse  and  avian  tumor 
viruses  in  natural  pop\ilations. 

RESPIRA3?0HY  WISUS  The  National  Health  Survey  1957» 

AHD  ERESRO^TRUS  STUDIES     1958  revealed  once  again  and  with 

gi-^ater  force  than  ever  the  Kagni- 
tude  of  Acute  Respiratory  Diseases^  in  the  U.  S.  Ao  It  was 
estimated  that  several  hundred  million  such  illnesses  had 
occurred  and  confirsned  previous  linpressions  developed  in 
several  independent  studies  about  their  greater  prevalence 
in  children o  Consec^uently,  studies  of  this  essentially 
unsolved  problen  were  pursued  with  imdiHdnlsbed.  vigor. 

The   Junior  fillage  orphanage  study,  now  in  its  fifth 
^ear,  continued  to  serve  magnificently  in  its  dual  role  as 

(1)  a  source  of  basic  amd  essentially  new  Infoi^iatioa  on  the 
total  viral  and  bacterial  experiences  of  the  urban  infant^  end 

(2)  serving  as  a  focal  point  for  a  nximber  of  more  specific 
studies  on  the  behavior  and  possible  pireventioa  of  certain  of 
the  apparently  wore   insportsait  agents. 


Analysis  of  the  ovei-eOJ.  ea^rlences  ^  laov  cssapieted^  for  three 
years  continued  to  show  that  an  average  of  25  percent  of  the  infants 
suffered  a  new  acute  fehrils  lllaese  (excl'usive  of  measles  and 
chickeniHSx)  each  week?  and  that  approstimately  30  percent  of  theata 
acqui.r®a  a  new  identifiable  viral  or  bacterial  infection  during  the 
saaje  inteiT^al.  A  total  of  over  1933  eepai^te  Infections  with 
viruses  belonging  to  53  different  serotype  and  73.8  infections 
with  presuDied  bacterial  pathogens  wei^  observed  o  Crude  estismtes 
indicate  that  kO  percent  to  h^  percent  of  the  aiore  severe  Illnesses 
observed  in  the  orplmnage  infants  could  be  attributed  to  known  agents, 
most  of  thera  viral «  Statistical  analysis  showed  certain  agents  were 
significantly  and  repeatedly  associated  with  febrile  illnesses. 
These  included  adenoviruses  types  1,  3*  aisd  5i>  influenza  A,  para- 
influenza 1  and  3»  poliovijrus  2,  Coxsackie  B5j  Group  A  streptococci 
kf   12j  23j  Shigella  sonnei^  and,  of  coursej,  measles  atui  chickenpox 
viruses.  Others,  including  many  respiratory  and  enteric  viruses 
and  bacteria  presumed  to  cause  illness j  failed  to  produce  sufficient 
illnesses  in  excess  of  the  high  "nonsal"  rates  to  provide  signifi- 
cant associations.  Although  these  latter  observations  do  not  exclude 
the  likelihood  that  under  other  circijmsteaces  they  might  well  pro- 
duce clearcut  ilinesaes,  repetitive  occurrences  of  viruses  and  bac™ 
teria  over  several  years  in  this  carefully  stvsdied  population  provide 
valuable  infonaation  on  the  relative  pathogenicities  of  namy  cossmon 


DEFIHinOW  OF  SP^IFIC     Perhaps  of  even  laore  importance  at  this 
WISMi  BKSOiASBS  tljaie  are  the  specific  and  original  contri~ 

butioas  to  our  growing  fund  of  inforaiation 
abovtt  the  existence  and  behavior  of  new  huaian  viruses,  fir-st  dis- 
covered or  delineated  in  our  Junior  Village  studies. 

Investigators  found  Junior  Village  valuable  in  developing 
Buch  new  inforciation  on  the  natural  occurrence  of  salivary  gland 
virus,  particularly  its  continuous  presence  in  the  oral  secretions 
of  Bany  Infants,  Thej  discovered  the  first  heisadsorptloa  viruses 
(parainfluenza  1  and  3)  in  Junior  ¥lllage  specisenSj  and  the  first 
outbreak  defining  the  clinical  laaoPOJ^aace  of  parainfluenza  3  was 
reported  in  this  population ,  In  1959  three  large  outbreaks  of 
parainfluenza  3  showed  that  although  reinfection  of  infants  with 
seruss  antibcd5.es  occurred.  Increasing  levels  of  antibody  provided 
increasing  protection  sgainst  both  infection  end  illness »  Ten 
percent  of  120  eases  had  pneusonia  »  all  of  thess  occurred  in 
infants  without  Mitibodies  or  otter  evidence  of  previous  infection c 
Recently  a  asedlcal  virologist  was  able  to  confirm  his  discovery  of 


a  fourth  parainfluenaa  virus  during  an  outbreak  of  infection 
with  this  virus  in  Junior  Village.  Others j,  using  the  Jimior 
Village  study  systenij,  finally  developed  conclusive  evidence 
tlmt  nsost  of  the  adenoviruses  that  coEmonly  infect  children 
also  cause  significant  amounte  of  illness  -  nearly  50  percent 
of  the  infections  with  types  1,   3*  a«d  5  showing  clearcut  evi- 
dence of  association  with  febrile  illness.  Similarly,  a  number 
of  new  serological  prototypes  of  adenoviruses,  incltiding  a  group 
of  them  that  can  be  demonstrated  only  in  the  intestinal  contents 
were  discovered.  The  natural  occurrences  of  ECHO  10-like  virtises 
observed  in  this  popvilation  provided  the  necessary  infonoation 
employed  in  1959  to  construct  the  three  separate  prototypes,  the 
new  reovirus  group.  The  new  HI  techniques  used  for  diagnosis  of 
infections  with  these  agents  were  also  developed  using  serums 
from  patients  in  Junior  Village  with  desssonstrated  reovirus 
infections.  This  procedure  was  used  to  determine  much  of  what 
is  known  about  the  epidemiology  of  these  agents » 

RESPERATOIS'  ¥IRAL        In  1959,  preliminary  controlled  tests 
V-^CISSS  of  commercially  produced  experimental 

respiratory  virus  vaccines  were  initiated 
in  Junior  Village.  Adenovirus ,  influenza ^  Goxsackie  B^,  ^xainfluenza 
and  measles  vaccines,  all  of  them  inactivated  by  formalin,  were 
placed  vmder  study  in  the  orphanage «  Recently  a  multivalent  vaccine, 
including  12  different  antigens ^  was  also  introduced.  Except  for 
suggestive  evidence  of  some  protection  from  measles  vaccine,  the 
Junior  Village  vaccine  studies  have  served  chiefly  to  re -emphasize 
that  antibody  response  of  young  infants  to  inactivated  viral  antigens 
is  remarkably  less  than  that  of  adults  and  that  inactivated  vaccines 
of  much  greater  antigenic  potency  will  be  required  to  su^jort  any 
reasonable  hopes  for  producing  adequate  protection  in  young  children. 


SEROBKQSCtOLOGlC      fbe  developaent  and  evaluation  of  suitable 
SSUDIES  methods  for  acquiring  large  amounts  of  data 

on  viral  infections  in  large  general  and 
selected  populations  represents  perhaps  a  nsajor  current  activity  in 
the  field  of  viral  technoloffir.  Thas  virologists  have  now  developed 
complesjsnt  f isation  and  EL  procedures  for  measxirlng  type  specific 
serum  entihodies  to  snore  than  kO  viruses  and  with  the  use  of  group 
specific  antigens  it  is  now  technically  possible  to  test  for  anti- 
body responses  to  75  or  80  viruses, 

Thl©  represents  a,  asijor  advance  which  can  now  be  cxgiloited 
to  carry  out  really  cosaprehensive  seroepid^aiological  studies  of 
huEffiua  viral  experiences  in  any  special  or  general  frame  of  refer- 
ence. !^hus  differences  between  the  prevslenc®  of  asny  agents  can 
now  be  deterrained  for  different  tiiaes,  different  geographic  areas, 
different  econcssiic  or  social  groups,  and  different  ageso  fhe 
occurrence  of  coBaaaon  vItbI   infections  of  both  wild  and  domestic 
aniiaals  and  the  llkellbood  of  soise  of  them  being  shared  betwe^a 
species^  can  now  be  sttidied^  Hell  controlled  seroepidesalologic 
studies  will  be  of  J^rtic^llar  value  in  developing  leads  concerning 
needs  for  viral  vaccines  and  the  roles  of  viruses  in  neon&talp 
chronic,  assd  neoplastic  diseases. 

The  seroepldemiologic  studies  were  mich  advanced  in  1959 
through  the  collaborative  study  undertaken  with  liB!B3;  particularly 
through  a  contract  with  Microbiological  Associates,  Inc,  which  has 
successfully  deteloped  and  produced  in  large  ®im>uats  the  najoriti' 
of  viral  antigens  needed* 

SHSCIPIC  HESHRATOKf     The  role  of  the  "Eaton"  agent  in 
DISEASE  STUDIES         Prismry  Atypical  Pneumonia  (PAP) 

has  been  a  controversial  one  for 
Bfflny  years o  PurthenHore,  to  those  who  accepted  it  as  one  of  the 
causes  of  nonbacterial  pneumonia  the  iHport®nce  of  the  agent  as 
a  cause  of  disease  and  its  natui^  history  roaained  unknown »  IJD 
scientists  with  the  Bureau  of  Medicine  and  Surgery,  OSH,  studied 
longitudiD^lly  continuouB  endemic  occurrence®  of  priisary  atypical 
pneiffijonia  at  a  l^rine  recruit  traiiiing  center  in  the  South «  ffe© 
Coons  fluusrescent  antibody  technique  adapted  in  UD  for  large 
scale  routine  diagnosis  of  PAP  n®de  the  stu^  possible «  Approxiiaately 
70  percent  of  aill  pneumjnia  observed  wss  associated  with  Eaton  virus 
infection,  whereas  23  percent  of  persons  with  febrile  respiratory 
illness  and  6  percent  of  i^rsens  with  no  respiratory  illness  showed 
rises  to  MP,    The  ratio  of  illness  to  infection  was  spproxiaately 
<me  in  12.  The  existence  of  this  rather  large  clinically  in&ppareat 
segment  of  PAP  was  unesspected..  The  data  obtained  from  sailitary 
recruits  was  supplemented  by  inforiBStion  on  the  occurrence  of  PAP 
in  children  observed  in  the  cooperative  study  at  Children's  lfc»spital. 
Here  it  was  found  over  a  16  month  period  that  10  percent  of  lower 
respiratory  illnesses  was  associated  with  infection  with  the  Eaton  agent. 


RESPIRATORY  VIRUSES  POSSmLf  SHARED     The  demonstraticm  in 
BERJEEN  MM  AHD  DCSyiESTIC  ARIMAIS        1958  that  parainfluenza  3 

virus  could  be  isolated 
from  yoxing  cattle  with  respiratory  disease  and/or  shipping  fever 
led  to  further  studies  of  the  epidemiology  of  this  and  other 
viruses  in  the  "bovine  species.  Cooperating  with  the  University 
of  Maryland  Division  of  Veterinary  Sclenccj,  smd  the  Uhiversity  of 
Illinois  School  of  Veterinary  Medicine^  parainfluenza  3  vas  found 
t©  be  one  of  the  most  ccBamon  virus  infections  of  cattle  »  often 
producing  little  or  no  clinical  disease.  As  In  man^  reinfections 
^th  the  virus  vere  also  demonstrated.  Despite  occasional 
illnesses  produced  in  calves  by  artificial  inoculation  aad  the 
recovery  of  the  agent  from  pneunsonic  lungs  the  importance  of 
the  virus  in  producing  shipping  fever  was  not  dcterminedo 
Ei^erimentail  vaccines^  with  and  without  adjuvants  produced 
antibody  levels  capable  of  modifying  the  virus  propagatisa  on 
subsequent  challenge p  Hovever,  field  studies  designed  to 
detenaine  the  ability  of  the  vaccine  to  protect  against  shipping 
fever  vere  vitiated  by  the  failure  of  shipping  fever  to  occur 
even  in  controls  in  the  one  study  that  could  be  coapletedo 

S!EUDIiSS  ©F  Tmm.  Kow  a  major  research  effort  in  the 

(OH  CAKCER)  f IRUSES      ¥i3rus  Section,  studies  of  animal 

ttimor  and  cancer  viiruses  have  been 
aimed  at  three  unsolved  problems  that  appear  to  be  interfering 
most  vith  maximum  progress  in  tumor  virus  research., 

13ie  first  problem  is  the  lack  of  simple  viral  technifiues 
for  studying  most  ttimor  viruses  in  the  laboratory  and  for  recog- 
nizing their  occurrence  in  their  natural  hosts c  Although  signal 
advances  have  been  made  in  the  laboratory  study  on  polyomaj,  Rous 
sarccsna^  avian  leukosis  and  Friend  luekemia  viruses^  most  txmor 
virus  activity  must  still  be  measured  entirely  by  the  production 
of  tumors  -  a  very  clumsy (,  slow  aad  uncertain  methods 

In  1959j(  HD  scientists  applied  new  viral  techniques  to 
studies  of  pathogenesis,  modes  of  infection^  ezcretioni,  laboratory 
spread  and  natural  occurrence  to  a  number  of  viruses  tho\ight  to  be 
tumor  agents  •  most  not^ly  polycsma  virus^  Friend  leukemia,  aad 
the  presumed  avian  lymphOBatosis  tissue  culture  agent  <. 
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Polyejaa  virus  was  shown  to  grow  to  extremely  bigh  titers 
in  certain  organs^   10  to  20  days  aSter  Infection  of  the  nevbom 
mouse,     Heiaa^lutiniasp  coarpleaent^fixing  antigens*  inhibitors 
and  specific  antibodies  in  addition  to  infectivity  '^ere  ccraparsd 
in  a  niJiaber  ©f  different  tissues  and  excretions  at  regular 
intervals  from  three  days  to  three  inonthB  after  infections. 
ReBjarkable  differences  in  titers  of  these  various  attributes 
were  noted  between  various  tissues.     The  sost  sensitive  zsethod 
for  recovering  virtie  frcasj  polyesEa  tiEsior  tissues  proved  to  be 
cultivation  of  the  txaisor  tissue  itself  when  infection  vs.s 
produced  in  infancy.     Virus  could  often  be  demonsti^ted  regularly 
bejpond  three  months  and  in  soane  mice  appeared  to  persist  through- 
out life. 

Infection  of  weanlings  led  to  significantly  less 
HJultipliGation  of  virus  and  excretion  was  minimal o     Our  sero* 
logical  group  funaished  iafoiBsation  to  other  cancer  research 
laboratories  on  the  prevalence  of  spontaneous  polycaia  and 
extrinsic  virus  infections  in  their  passage  nsateriels  and 
brseding  colonies o 

"Shss  second  problem^  a  very  coissplex  one^  is  produced  by 
the  numerous  "extrinsic"  viruses  that  sooner  or  later  contsaiiEate 
laboratory  tissue  culture  study  systems  and  also  (not  tanexpectedly) 
the  esperiasentsl  gmisaals  used  for  studying  tumor  viruses.     During 
recent  Eionths  a  n-iaaber  of  viruses  oceurriag  as  "fe3.1ow  travelers" 
in  Essmy  souse  tuaKor  virus  study  systenss  vers  desaonstrated. 
Passage  zsaterials  and  host  aaiiaals  used  for  passage  were  often 
found  to  contain  not  only  one  but  Esultiple  extrinsic  viruses, 
ScKse  of  these  viruses  eacoxmtered  had  been  recognised  previously^ 
such  as:  K  virus j,  mouse  salivary  gland  vlrus^   LCM^,  ssouse  hepatitis. 
C?thers  ^ere  new  agents  related  to  h\imsn  adenoviruses,  reoviruses^ 
and  even  polyoisao     The  latter  virus^  perhaps  now  the  best  studied 
t^sssor  virus  available^  Has  found  3j3  isany  different  laboratories 
also  t©  be  a  notorious  contaminesst  of  other  tuasor  virus  study 
systeras.     It  has  been  found  in  passage  raaterial  of  Gross  leukeaias, 
Schwartz  leukesaia^  Bittner  aaissary  c^jcer^  ^d  even  huaam  tumors^ 
but  Its  association  -with  the  elmrast eristic  manifestations  of 
those  tissor  systems  appears  to  be  wholly  spurious ,     'Sius  tumor 
viruses  are  found  ecsi^llcating  the  stud^  of  other  tumor  viruses^ 
which  really  is  not  so  surprising  in  that  latent  viruses  are  asoire 
likely  than  "acute"  viruses  to  parsist  in  tumor  tissues.     Inter- 
estingly enough^  vii*fc^3B,lly  all  the  viruses  so  far  found  in  the 
tuiffior  study  systesas  appear  to  be  latent  agents  -  and  perhaps  for 
this  reason  themselves  are  possibly  suspect  as  tussorigenic  agents. 
Recently^  we  studied  the  tissue  culture  grown  SPL  12  virus,  widely 
used  in  saodel  study  systesae^  as  an  essBEple  of  visceral  lyiaphoiaatosis 
virus  -  an  aviao  leukosis  tuoior  villus.     An  extensive  seroepidemiologic 
study  using  a  tissue  culture  neutralization  test  showed  almost  Gon» 
clusively  that  the  presumed  tumor  agent  being  propa^ted  in  tissue 
culture  ■was  not  the  vijnas  which  causes  avian  lymphcssatosis  but  a 
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"biologically  similar  latent  agent,  landoubtedly  picked  up,  as  would 
be  expected,  during  nujaerovis  paasages  of  lysipboraatoais  tussor  virus 
tisrough  chickens  o  This  tissue  c-aLture  virus  apparently  occurs  in 
as  msoj  as  90  percent  of  the  bi-eeding  animals  ia  chicken  colonies 
in  various  i®xt6  of  the  country,  thus  assuring  a  high  rate  of 
association  of  antibc^ies  to  the  tissue  culture  agent  with 
l^phcffliatou©  chickens  o  All  chickens  involved  in  several  cle«ircut 
outbreaks  of  classical  lysaphoBiatosis  were  negative.. 

fhe  third  criticBd  need  is  inforasation  on  the  natural  history 
of  tiazsor  viruses .  Alisost  vithout  exception  c^atesrporary  tiMsr  vir»as 
atijdieie  are  confined  to  artificial  laboratory  study  systems  utilis^^- 
ing  chiefly  special  categories  of  miee^  chicken  or  tisstse  cultures. 
These  various  and  quite  valifeble  modes  of  approach  to  tui3K»r  virus 
stiady  are  jaeant  to  be  "models"  of  vb&t   (it  is  hoped)  happens  in 
nature «  !I!Ms  in  part  is  frustrated  %  th©  "erfcrinslc"  viruse®o 
Ibvsver,  until  the  natural  occurrences  and  biology  of  thsse  agents 
are  known ^  at  least  in  part,  their  re^  iasportaace  a®  biologic 
entities  ffiM  as  ciioises  of  csncer  must  res^ia  obscure  o 

STIDIIS  OF  TOMSl        To  answer  these  and  other  questions  about 
¥1RU8ES  m  lATORE       the  natural  history  of  polyoma  virus  we 

decided  in  July^  1959  to  do  now  what  had 
to  be  done  eventually,  namely,  stv^y  the  occurrence  and  belmvior 
of  polyosoa  in  Mus  musextlus,  and  in  their  natural  snvironments ,  beth 
rural  end  urban.  Without  exception,  Mus  ausculus  and  other  rMents 
in  rural  areas  have  so  far  failed  to  reveal  any  evidence  of 
infection  -with  polycsaa.  When  th@  first  500  mice  trapped  in  h3 
differignt  areas  in  lo^er  li^mhattian,  Quesas^.  Brooklyn  and  the  Bronx 
showed  widespread  infections  v'ith  certain  other  viruses  but  absolutely 
no  evidence  of  polyoma,  serious  question©  were  raised  abowt  the  origins 
and  natural  hosts  of  polycaaso  This  question  ^fss  q^uiclcly  resolved  vhen 
we  turned  to  3yist«iEatic  mxrvej&   of  sslse  in  the  more  densely  populated 
areas  of  Harlem,  lere  varying  percentages  of  individual  mice  in  more 
than  half  of  the  ssouse  populations  surveyed  were  serologically 
positive,  .  A  field  laboratory  va.s  iamediately  ©st^bliahed  in  ferlem 
with  the  assistance  of  the  Nev  lork  City  Department  of  leslth=  The 
story  is  quite  incomplete  -  however,  the  following  v^a   determined 
about  the  natural  history  of  polyoma. 

All  newly  developed  technique®  for  ass@,ying  polyoma  (HI,  CF, 
MP,  tissue  culture  isolation  and  neutralization  techniques)  con- 
firmed the  wi'Sespread  presence  of  polyoaa  in  the  extremely  dense 
mouse  populations  of  certain  ten©aent  areas  in  central  Harlan..  In 
this  area  nearly  20  percent  of  approximately  1000  mice  of  all  @ges 
and  sizes  showed  serological  ©vidence  of  polyoioaaj  polyoma  virus  w^s 
isolated  fr<»i  tissues  and  urine  of  25  percent  of  the  serologieally 
positive  mice,  and  at  lisast  two  of  th@  wild  strains  ^sre  shef«n  to  be 
highly  tuaiorigenic  o 
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AlthOTOgh  arthiropodB  (A.  sanguineous,  L.  bacoti,  and  hair 
mites),  and  many  insects  (particularly  roaches)  vere  observed, 
oft@n  in  great  profusion,  the  studies  failed  to  suggest  that  they 
played  an  important  role  either  as  reservoirs  or  vectors. 

Polyoma  virus  was  readily  deaonstrated  in  mouse  nesting 
materials .  This  was  consistent  with  our  previous  experimental 
observations  that  polycxna  is  excreted  in  large  amounts  from  new- 
bom  mice,  but  inconsistent  with  our  data  on  spontaneously 
infected  adult  laboratory  mice  which  apparently  did  not.  Eoweverj 
certain  naturally  infected  adult  wild  mice  excreted  considerable 
nsounts  of  polyoma.  This  information  provided  the  basis  for  a 
bypathesis  which  could  account  for  th©  natural  spread  of  polyoma » 
This  hypothesis  recognizes  the  fast  that  certain  miee^  includins 
adults  J,  1?tcoae  chronic  carriers  and  shedders  of  polyoma  virus,  an 
agent  well  equipped  to  survive  outside  th©  body.  Also  post\ilated 
ii^re  movise  populations  large  enough  and  dense  enough  to  furnish 
a  constant  supply  of  susceptible  mice,  and  an  environment  in  whish 
mice  shared  cooBaunity  nests  contMainated  with  polyoma  virusi  all 
circumstances  observed  in  the  Harlem  tenements.  Since  data 
previously  reported  showed  tlmt  mice  coiald  be  infected  easily  by 
oral  su3d  respiratory  essposures  to  polyoma  virus,  the  hypothesis 
aeeas  to  satisfactorily  easplain  much  of  the  natural  spread  of  polyesBa. 
So  that  ev®n  in  nature  polyaa»  virus  behaves  much  like  an  ordinary 
highly  resistant  rsspiratoiy  or  enterovirus «  A  number  of  rats  and 
60  humans  lining  in  the  apartmsnt®  containing  h©®vy  mouse  ^id  esviron- 
mental  infections  with  polyoma  showed  no  definite  evideneg  of  sp^^ific 
polyaaa  antibodies,  A  number  of  mouse  viruses  were  also  encountered 
in  the  wild  mice,  including  several  related  to  casmou.  human  viruses | 
aad,  as  continues  to  be  the  case  in  nearly  a3.1  laboratories  studying 
tumor  visruses  these  agents  created  many  probl^ns  of  a  technical  nature 
as  well  as  difficulties  in  interpretating  the  data» 

ST©1ES  IB  SffiDlGAL       NIAID  mycologists  have  continued  to  find 
KEGOLOOT  ecologic  association®  of  pattogenic  fungi 

with  certain  specific  types  of  soil  or 
organic  usiterial.  Cryptococcus  neoformane  has  been  isolated  frOTi 
many  ^ditional  sites  where  pigeons  roost  or  nest,.   firulent  strains 
of  the  fungus  have  been  isolated  trtm.  attics  of  old  open  buildings 
and  window  ledges  outside  of fie©  buildings.  Detailed  studies  of 
fflicroflora  of  listoplasma  positive  ©oil  samples  taken  adjacent  to  a 
building  bousing  bats  and  ccaaparative  studies  of  listoplasma  s^g&tivs 
soil  saaples  taken  ®  f«w  feet  away  have  not  as  yet  revealed  a  re- 
cognized difference  in  fungal  flora,  except  for  presence  or  absence 
of  astoplaama. 

They  have  continued  to  test  antifung^  drugs  in  a  stemdardized 
in  vivo  test  using  mice.  Others  l^ve   collaborated  by  making  and 
supplying  drugg  of  one  series  which  ^ms   systematically  examined  &nd 
by  testing  prosiising  drug©  in  clinical  trials.  One  antibiotic ^  found 
three  years  ago  to  surpass  other  tintibioties  la  easp^rimerkfeal  therapy 
studiesj  has  now  had  encouraging  clinical  application. 
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In  collaboration  vith  the  Bureau  of  Medicine  aM  Surgery 
of  the  Navy,  the  etiology  of  a  febrile  illness  occurring  in 
underwater  swimmers  was  investigated  at  Key  West,  Florida.. 
Evidence  has  been  obtained  which  indicates  that  this  may  be  an 
allergic  manifestation  of  exposvire  to  a  fungus  in  persons  already 
hypersensitive  to  this  fungus.  Several  fungi  were  found  growing 
in  the  masks  used  and  three  of  these  are  still  under  investigation 
in  experimentally  hypersensitized  animals  and  by  field  use  of  an 
antigen  prepared  from  one  of  them.  Experimental  studies  of  two 
fungi  and  staMardlzation  of  antigen©  prepared  from  them  are  in- 
complete. As  a  result  of  these  imfinished  studies  better  sani- 
tation of  the  masks  has  been  enforced  and  a]^»arently  has  controlled 
the  febrile  disease. 

BIOCESMISlSt^r  OF         A  sttidy  is  being  made  of  staphylococcal 
AHTIBIOTICS  penicillinase  both  in  the  whole  cell  and 

in  cell-free  extracts o  Emphasis  is  placed 
on  the  uncovering  of  an  inhibitor  for  staphylococcal  penicillinase. 
Since  the  penicillin  nucleus  is  cos^^sed  of  cysteine  and  D-vallne^ 
it  wais  thought  possible  that  certain  dipeptldes  could  inhibit  the 
activity  of  the  enzyrae.  This  has  proved  to  be  the  caseo  Numerous 
dipepfeides  have  been  found  to  exert  an  inhibitory  effect  and,  in 
particular,  D-valyl  D-valine  has  been  found  to  inhibit  strongly 
both  cell-free  and  whole  cell  staphylococcal  penicillinase.  An 
offshoot  of  this  work  on  the  inhibition  of  penicillinase  has  yielded 
the  surprising  obseirvation  that  relatively  simple  alcohols  strongly 
stimulate  the  rate  of  penicillinase  activity c  Indeed,  stimulations 
in  rate  up  to  35  fold  have  been  obtained  in  the  presence  of  n-propanol. 
As  an  operational  hypothesis,  it  has  been  postulated  that  propanol  is 
active  by  virtue  of  the  removal  of  a  naturally  occurring  inhibitor 
present  in  both  whole  cells  and  cell-free  penicillinase. 

SEREFEOCOCCI  AKD  OTHER       A  relatively  new  method  for  the  isola- 
HIMAH  BACTERIAL  PAT^^S^     tion  of  M  protein  fjrom  Group  A  strep- 
tococcal cells  is  no¥  used.  A  strep- 
tococcal cell  wall  enzyme,  lysin,  is  prei^red  from  fresh  phage 
lysates  of  Group  C  streptococci  smd  is  reacted  with  ©roup  A  strepto- 
coccal cell  walls.  The  resulting  digest,  when  fractionated  by 
various  means,  including  ion -exchange  column  chromatography  yields 
an  M  protein  which  compares  favorably  in  respect  to  antigenicity  to 
the  M  protein  extracted  by  conventional  means.  Type  specific  anti- 
bodies as  demonstrated  by  various  tests  developed  in  rabbits  after 
intracutaneous  injection  of  lo5  mg.  per  anin^.  Following  such 


injections,  no  toxicity  vas  noted*  In  the  course  of  these 
studies,  it  was  noted  that  lysin  M  as  well  as  purified  acid  M 
and  crude  acid  extracts  from  Group  A  streptococci  contained  a 
factor  -which  precipitated  njacaaalian  plasn^s  and  piirif ied 
fibrinogens.  This  so-called  FW   (fibrinogen  precipitatiisg 
factor)  is  under  investigation  to  determine  its  Mological 
significance. 

FRACMOHATIOll  OF  MUBmm  A  marine  Pseudomonad  isolated  from 
XSQ^OfSS  m  A  MABIHE  the  Babaisa  Banks  has  been  found  to 
PSglEJCM)HAD  enrich  with  respect  to  deuterium  as 

compared  to  light  hydrogen  t6  the 
esstent  of  33 -fold.  Similar  results  have  been  obtained  using 
tritium.  In  both  cases,  the  enrichiaent  exceeds  by  far  that  which 
can  be  e:q?ected  from  exchange  reaction  equilibria.  Warburg 
studies  and  biochemical  analyses  have   shown  that  the  initial 
fermentative  degradation  of  glucose  is  by  the  Embden-Meyerhof 
scheme.  Bydrogen  arises  pres^smably  from  glucose  via  formate. 
Formate  is  decomposed  to  GO2  stnd  H^.  One  and  perhaps  two  separate 
sites  for  deuterium  discrimination  aas/have  been  fairly  ^elX 
delineated.  One  is  the  glucose -pyruvate  step  and  the  second 
occurs  between  fonsate  aM  COp^M  Ig.  Practical  ia^ication©  of 
this  study  include  the  possibility  of  devising  a  cheaper 3.  zoore 
efficient  fractionation  of  the  hydrogen  isotopes. 
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Q  FE'\/ER  S'lTTDIES  PossiMy  the  most  significant  expansion  of 
AT  ROCKf  MOUIifl.llN  the  research  program  at  the  Rocky  Moujatain 
lilBORc'l'iPORY  Laboratory  has  resulted  from  renewed  interest 

in  Q  fever  occasioned  hy  our  findings  that 
this  disease  is  present  and  spreading  among  dairy  cattle  in  the  United 
States  and  that  a  large  number  of  cases  of  severe  illness  have  occurred 
in  persons  residing  in  ^-vjin  Falls  County^  Ida-ho«  Concomitant  with  dis- 
covery of  human  cases ^  serologic  surveys  of  certain  population  groups  to 
Idaho  were  performed^  revealing  the  presence  of  a  large  number  of  perspns 
who  had  specific  antibodies  against  Coxiella  burnetii  even  thotigh  it  v/as 
not  possible  to  elicit  evidence  of  clinical  illness.  Epidemiologic  inves= 
tigation  of  persons  engaged  3.n  the  dairy  trade  in  the  ^in  Falls  area 
revealed  that  those  associated  with  infected  herds  had  more  evidence  of 
illness  than  those  whose  herds  were  free  of  0.  fever.  Similar  studies 
are  now  being  done  in  'Ida  County,  Idaho^  an  area  where  only  serologic 
evidence  of  disease  has  been  eneounteredo 

The   situation  in  Montana  can  be  illustrated  best  by  q^uoting 
figures  collected  by  RML  investigators.  Among  8,000  dairy  herds  in 
the  State  there  are  119  containing  infected  animals.  Most  infections 
are  concentrated  in  the  milk  sheds  and  only  near  Kalispell  are  herds 
found  to  be  free.  In  Ravalli  County^  the  herd  infection  rate  is  4,2 
percent;  in  Gallatin  County  and  Seton  County  the  rate  is  T^O  percent 
and  10,0  percent,  .\mong  11,277  human  seriaas  examined,  l62  or  1,4 
percent  were  found  to  have  antibodies  against  C ,  burnetii.  l-Jhile  these 
figures  indicate  that  Q  fever  is  a  problem  in  Montana^  data  accumulated 
on  the  spread  of  infection  in  dairy  cattle  are  more  enlightening. 
Dairy  cattle  from  selected  dairy  sheds  were  surveyed  for  the  presence 
of  infection  in  Febmarjr  1959  and  4-5  of  1^741  herds  were  found  to  be 
infected.  Similar  surveys  conducted  in  October  1959  showed  119  of 
these  herds  to  be  infected.  3Cn  eight  months  the  herd  infection  rate 
had  increased  from  2,6  percent  to  6,3  percent. 

The   discrepancy  between  the  number  of  clinical  human  eases, 
serologically  positive  persons,  and  the  presence  of  a  vast  aninal 
reservoir  of  infection  is  of  interest,   Although  only  a  very  few 
clinical  cases  have  occuxred  in  Montana,  it  has  been  found  that  these 
persons  have  been  associated  with  cattle  from  which  it  has  been 
possible  to  isolate  organisms  of  about  the  same  degree  of  virulence 
encountered  previously  in  California,  The   q^uestions  of  whether  or 
not  relatively  aviriilent  strains  exist  in  cattle,  whether  or  not 
antibodies  present  in  infected  milk  influence  the  course  of  human 
disease,,  or  whether  some  other  animal  such  as  sheep  is  a  factor  in 
determining  httman  reaction,  are  being  studied.  In  Ravalli  County, 
studies  have  been  initiated  to  determine  if  and  how  human  disease 
may  develop  during  a  period  when  the  disease  is  spreading  among  dairy 
cattle, 

laboratory  investigations  have  been  directed  largely  toward 
production  of  C_^  burnetii  on  modified  Zinsser  tissue  cultures, 
purification  of  these  organisms,  and  extraction  of  rickettsiae  to 
obtain  antigens,  C,  burnetii  can  be  extracted  with  dimethyl 
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stilfoxide,  and  a  coniponent  acting  as  a  haptene  in  the  CF  system  has 
"been  obtained  q_uantitativeiy.  ^-Jhen  Co_  htLrnetii  is  gro'-m  on  tissue 
ciiltTireSj  there  is  an  increase  in  the  nttraber  of  organisms  and  in  the 
neighborhood  of  1  to  2c 5  mg  of  rickettsiae  can  he  obtained  from  each 
gram  of  tissue.  By  judicious  application  of  continuous  sucrose 
gradients,  it  is  possible  to  purify  the  organisms  so  thj.t  no  contaminat- 
ing material  can  be  observed  by  electron  microscopy^  Recent  results 
show  glyceroi-water  gradients  to  be  equally  as  valuable  in  this  puri- 
fication process.  Since  the  entire  procedure  is  one  which  has  been 
adapted  to  relatively  large-scale  experimental  methods  and  is  one  in 
which  chick  tissue  need  not  be  employed,  it  is  obvious  that  it  has 
application  to  many  problems  dealing  with  immunity  and  sensitivity  in 
Q  fever o  The  pi-oblem  of  sensitivity  will  be  dealt  with  in  the  very 
near  futvire. 

COLOMIX)  TIDK  One  of  the  very  interesting  observations 

FEVER  ccsming  from  field  investigations  on  Colorado 

tick  fever  is  that  the  incidence  of  ticks 
infected  with  rickettsiae  in  areas  where  many  ticks  are  found  to 
harbor  C'lF  virus  is  practically  nil.  Results  of  preliminary  experi- 
mental studies  indicate  that  ticks  which  have  been  infected  as  larvae 
or  nymphs  with  CSF  virus  prior  to  or  after  infection  with  Ro_  rickett"= 
siae  yield  only  CfF  virus  when  tested  for  both  organisms  after  they 
have  motslted  to  the  adult  stage  o 

In  furt^^er  studies  of  the  ecology^  RML  scientists  have  been 
able  to  re-emphasize  the  fact  that  microeeological  conditions  greatly 
influence  the  incidence  of  infection  of  rodents  and  ticks  with  C'TF 
virus o  In  Montana,  at  least,  the  presence  of  golden-ms,ntled  ground 
squirrels  greatly  facilitates  the  maintenance  and  spread  of  virtiSo 
Studies  were  made  of  the  duration  and  height  of  viremia  in  native 
rodentSj  and  it  was  found  that  viremia  in  this  rodent,  is  both  pro- 
longed and  of  sufficient  severity  to  account  for  infection  of  ticks 
feeding  upon  them, 

laboratory  studies  have  produced  an  antigen  from  brains  of  mice  in 
fected  with  CXF  virus  which  is  effectively  killed  and  still  is  capable 
of  prod^ieing  neutralizing  antibodies  in  recipient  animals »  Present 
preparations  are  inactivated  at  '■i-'^^  C  for  periods  as  long  as  60  days 
with  l:4jOOO  formaldehyde  before  all  virus  is  killed.  It  is  interesting 
to  note  that  with  the  old  vaccines  there  was  evidence  in  h^mlan  beings 
that  while  the  occurrence  of  disease  was  not  prevented,  the  clinical 
illness  a.ppeared  to  be  considerably  less  severe  than  in  nonimnunized 
persons^  'Hiat  this  cEsease  is  by  no  means  an  uncommon  one  in  the 
V7est  is  demonstrated  by  isolation  of  virus  from  553  patients  to 
date  and  by  the  observation  that  8  percent  and  3  percent  of  serums 
from  persons  living  in  rural  areas  of  Wyom3.ng  and  Idaho  possess 
neutralizing  antibodies  against  C'2"F'  virus  o 

Considerable  interest  has  been  manifested  in  the  strain  of 
virus  isolated  in  Powassajij,  Ontario,  a  field  investigation  was 


-17- 

vaiualDle  in  de-eniphasising  the  idea  that  this  vims  might  be  trans- 
mitted hj  ticks  J,  since  few  ticks  are  present  in  the  area  and  the 
periods  dtiring  which  cases  occnir  do  not  coincide  with  pei'iods  ^^rhen 
ticks  are  active »  Laboratory  studies  likewise  bave  shown  this  virus 
to  have 3  at  best , only  a  remote  serologic  relation  to  the  viruses  of 
Russian  spring- summer  encephalitis  and  of  loupihg  illo  It  is  of 
interest  that  serums  from  residents  of  rural  areas  of  the  West  and 
Alaska  were  all  negative  vj-hen  tested  for  antibodies  against  this  viixiSo 

3\T  MB-ffiS  'She  presence  of  rabies  in  bats  has  con- 

tinued to  be  a  problem.  This  year  isolations 
were  made  from  eleven  bats,  representative  of 
three  genera  and  fovr   species ,  including  Eptesicus  fuseus^  Myotis 
lucifugusj  Mo_  evotis,  and  lasionycteris  noctivagans »  fhree  isolations 
were  made  directly  in  mice  following  bat  bites.  It  is  regrettable 
that  the  cooperative  project  contemplated  with  the  University  of 
Montana  did  not  materialize  since  it  is  of  extreme  importance  that 
population  sttidies  be  instituted  in  order  to  obtain  valid  inforniation 
on  the  importance  of  bats  as  a  potential  source  of  infection  for  man 
and  animals  and  to  establish  bat  colonies  in  the  laboratory  so  that 
e^cperimental  studies  are  not  limited  in  tlme^  While  attempts  will  be 
made  -bo   continue  to  do  these  things,  progress  vfill  be  severely  hampered 
by  lack  of  support  of  the  proposed  cooperative  program^  'Ihe  presence 
^■^  5is'fepg^P;S^  capsulatum  in  bats  was  noted,, 

FRA-C'SIOMraON  A  great  deal  of  interest  has  been  manifested 

OF  CEIi  WALTS  by  a  number  of  investigators  in  the  techniques 

for  the  physical  isolation  of  cell  walls  and 
protoplasmic  fractions  of  various  organisms »  Isolation  of  these  frac- 
tions makes  it  much  simpler  to  collect  and  purify  antigenic  materials 
useful  for  diagnostic  ©r  immunological  purposes »  Xn  conjiinction  with 
the  University  of  l-fcntana,  investigations  were  made  ©f  the  role  of  cell 
walls  and  protoplasm  of  Bordetella  pertussis  in  producing  certain 
.effects  in  mice.  It  had  been  postulated  previously  that  cell  walls 
of  this  organism  might  confer  protective  immunity  to  mice,  feut  no 
definite  proof  of  this  had  been  obtained.  Our  experiments  showed 
that  protoplasm  contained  a  heat-labile  toxin  which  was  toxic  both 
for  mice  and  for  the  skin  of  rabbifes  and  that  the  cell  walls  contained 
the  histamine^sensitizing  factor  and  the  protective  antigeuo 

In  conjunction  with  a  scientist  from  the  University  of  Georgia^, 
studies  were  made  of  the  components  of  Brucella  abortus  to  determine 
their  toxicity  and  their  potentialities  as  protective  antigens „  Cell 
wall  and  protoplasmic  fractions  were  obtained  and  a  v/ater- soluble 
material  was  obtained  by  the  extraction  of  whole  cells  with  ether. 
l&en  studied  in  mice,  it  was  found  that  the  protective  index  conferred 
by  these  various  materials  ^ras  as  follows:   controls  a  0^  protoplasm  « 
1.0,  acetone-dried  whole  cells  -  lo9^  residue  ether  extract  -2.7^  cell 
walls  =:  30T5,  and  aqueous  ether  extract  ~yko6o     'Ihe   cell  walls  and  the 
aqueous  ether  extract  are  potent  endotoxins  for  mice..  The   antigen 
extracted  from  RTo  abortus  by  ether  is  soluble  in  vj-ater  and  is 
toxic  It  res anbles'^simiiar  antigens  obtained  from  Salmonella  in 
these  respects,  but  differs  from  that  of  fe.cteriuni  tularense  since 
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in  the  latter  organism  this  treatment  resiilts  in  the  Isolation  of  a 
particulate  nontoxic  fraction. 

fhusj  the  studies  carried  out  this  year  serve  to  extend 
ohservations  made  in  the  past  which  emphasize  the  importance  of  cell 
wall  fractions  and  of  the  cell  wall  itself  in  producing  protective 
immunity  in  experimental  animals  <.  Shis  upholds  the  theory  that 
protective  antigens  of  bacteria  should  he  located  upon  the  surface 
of  the  organisms  rather  than  in  the  interior.  Studies  with 
Salmonella  have  been  directed  mainly  toward  determining  the  effect 
of  lipid  which  is  contained  in  the  so-called  complete  antigens  o 
According  to  Westphal,  the  lipid  contained  in  this  protein-earho- 
hydrate-lipid  complex  is  both  toxic  and  immunogenic „  'Hais  idea  is 
dif f iciolt  to  accept  in  view  of  the  evidence  accumulated  that  carbo- 
hydrates and  proteins  are  in  general  responsible  for  immunogenic 
reactions  0 

Studies  carried  out  at  the  Rocky  Mountain  Laboratory  and  in 
conjunction  with  the  National  Cancer  Institutej  show  that  the 
lipid  fraction  of  complete  smtigens  is  not  responsible  for  many  of 
the  biological  activities  of  complete  antigens  of  Salmonella „  ]^ 
reducing  the  lipid  content  of  antigens  from  approximately  19  percent 
to  one  or  two  percent  and  testing  the  original  and  the  delipified 
antigen  by  various  methods,  it  was  found  that  the  delipified  material 
reacted;,  by  and  large,  in  the  same  way  as  the  normal  antigen,  Thus^ 
they  were  toxic,  they  produced  pyrogenic  reactions  in  rabbits,  they 
produced  skin  lesions  in  rabbits,  they  had  a  tumor^damaging  factor, 
they  were  toxic  for  thorotrast -treated  rabbits,  and  both  conferred 
specific  and  non-specific  protection  upon  mice  which  were  immunized 
with  themo  It  was  found  that  lipid  did  not  produce  specific  protec- 
tion in  mice,  but  v;as  capable  of  inducing  non-specific  resistance, 

:III2?2GEISS  FROM  The   original  enthusiasm  for  concentrating 

OTBERGLE  MCHLUS         efforts  t©  obtain  cell  wall  fractions  of 

tubercle  bacilli  to  immunize  animals  against 
tuberculous  infection  has  been  dsjgpened  considerably  by  the  consistently 
negative  results  obtained  in  immunized  mice  challenged  by  the  pulmonary 
route.  While  it  has  been  possible  to  show  that  killed  antigens  are 
capable  of  protecting  mice  against  infections  produced  by  intravenous 
inoculation  of  virulent  organisms,  it  has  not  been  possible  to  demon- 
strate that  ceil  vTalls,  protoplasm,  or  phenol-killed  antigens  are 
capable  of  producing  significant  immunity  in  mice  which  are  subseq.uently 
challenged  with  a  relatively  small  dose  of  virtilent  organisms  given  by 
aerosol.  On  the  other  hand,  preparations  of  living  BCG  or  H37Ra-  will 
effectively  immunize  mice  against  aerosol  Infection,  and  the  dose  of 
avirulent  organisms  given  as  vaccine  may  be  considerably  diluted  and 
still  confer  protective  immunity.  It  has  also  been  demonstrated  that 
significant  immunity  persists  for  at  least  26  weeks  after  adminSration 
of  vaccine.  One  of  the  interesting  aspects  of  this  study  has  been 
that  the  results  in  mice  are  similar  to  those  obtained  in  h\iman  popula- 
tions where  it  is  stated  that  the  incidence  of  pulmonary  tuberculosis 
is  not  greatly  affected  by  vaccination  with  ECG^,  but  the  incidence  of 
tuberculous  meningitis  and  miliary  tuberculosis  and  other  seconc^ry 
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syndi-oraes  is  greatly  decreased...  In  otsr  experimental  sjstem  ±t   can 
be  shoim  that  bacteremia  is  uncomnon  following  infection  of  imimanized 
mice;,  vhereas  organisms  are  found  consistently  in  the  lungs  even 
in  the  absence  of  tubercles »  As  a  basis  for  a  potency  test  for 
living  vaccines  to  be  used  in  man^  this  system  appears  to  be 
quantitative  and  to  res^ilt  in  a  graded  imm'unity  response  in  miceo 

With  cell  walls  obtained  from  Mycobacteritim  butyrieum  and 
Mc  tiibercMlosls^  it  has  been  possible  to  demonstrate  the  specificity 
of  the  hypersensitivity  produced  in  rabbits  by  injection  of  one  or  the 
other  of  these  fractions »  Baere  is  considerable  need  for  this  type 
of  test  and,  in  con^jimction  with  serological  studies ,  it  may  be 
possible  to  demonstrate  chemical  and  antigenic  differences  in  various 
species  and  strains  of  mycobacteria » 

S'BJDIES  ON  DELVIED  Continued  investigations  serve  to  add 

EPERSEHSmyiTT  eniphasis  to  the  theory  that  delayed 

hypersensitivity  is  a  preliminary  and 
, essential  step  in  production  of  immediate  sensitivity  and  circulating 
antibodies  0  Ehis  relation  of  delayed  to  immediate  hypersensitivity 
was  strengthened  by  demonstration  of  the  anamnestic  response  displayed 
by  animals  receiving  a  pr.lmai'y  dose  of  antigen  so  small  that  they 
develop  only  delayed  hypersensitivity  but  develop  circulating  anti- 
bci.dies  very  rapidly  if  a  secondary  stianulus  is  applied  at  the  time 
delayed  hypersensitivity  is  at  its  height =  Since  delayed  hypersensi- 
tivity to  a  protein-haptene  complex  is  directed  toward  the  broad  pro- 
tein portion  of  the  moiety  and  immediate  hypersensitivity  toward  the 
specific  haptene  portion^  it  is  evident  that  specificity  of  the  immune 
reaction  in  animals  changes  as  the  process  matures.  These  data  showing 
that  dtiring  the  process  of  developing  immunity  there  is  a  broad  area 
toward  which  antigens  are  directed  suggest  that  administration  of  one 
type  of  poliovirus  (type  l)   may^  very  early,  produce  immunity  to 
heterologous  types  (ll  and  III)  which  may  be  accelerated  and  increased 
by  secondary  injections  of  the  heterologous  types  of  poliovirus » 

Antigens  of  "grichophyton  rubrum  are  being  employed  to  study 
the  role  of  hypersensitivity  in  skin  infections  due  to  this  organism 
or  to  T.   mentagrophytes »  Patients  suffering  from  Infections  with 


the  latter  organism  display  delayed  reactions  to  the  antigen^  but 
patients  infected  with  '3^  rubrum  fail  to  do  so^  suggesting  that  the 
reason  for  the  development  of  chronic  infections  with  To_  rubriim  is 
due  to  its  lack  of  antigens  which  are  responsible  for  production  of 
immunity o 

PURH^KA^ION  Prom  a  practical  point  of  view^  the 

OF  VIRUSES  discovery  of  methods  whereby  large 

quantities  of  infected  tissue-culture 
fluid  can  be  concentrated  and  virus  ptirified  makes  it  feasible  to 
produce  purified  viru.s  for  immunogenic  studies..  Routine  harvests 
of  5  X  10"  PFU  of  virus  are  obtainedo  Based  on  10  PFU  as  a  suitable 
immunizing  dose  for  man^  about  500^000  doses  of  vaccine  are  produced 
with  limited  e:q)erimental  facilities »  From  a  theoretical  viewpoint. 
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data  indicating  that  the  RUA.  of  poliovirus  is  made  up  of  a  single 
strand  which  can  be  inactivated  Tsy  disintegration  of  a  single  Tsond 
are  fundamental  to  studies  of  proliferation  of  animal  xi^uses. 
Stress  is  placed  upon  oTaservations  of  the  failure  of  S   and  P-^ 
of  virus  used  to  infect  cells  to  he  incorporated  in  significant 
amounts  into  new  virus.,  ^ese  observations  differ  from  those  made 
regarding  tobacco  mosaic  virus  and  bacteriophage.,  It  should  be 
noted  that  labeling  of  poliovirus  with  S   contained  in  methionine 
serves  to  mark  the  protein  fraction  of  the  virus  in  contrast  to  the 
marking  of  nucleic  acid  which  is  accomplished  with  P^^  labeling 
of  protein  of  poliovirus  by  this  method  has  not  been  reported 
previously o 

SICK  P/^AISSIS  Studies  of  tick  paralysis  have 

continued  and  established  that  hamisterSj 
marmots^  dogs^  foxes ^  and  monkeys  develop  disease  when  female  ticks 
are  allowed  to  feed  upon  them^  An  interesting  obser\'"ation  which 
may  have  some  relation  to  the  transmission  of  tick  paralysis  is  the 
appearance  of  a  previously  undescribed  fat-like  bo<3y  developing  in 
female  ticks  during  engorgement o  In  conjunction  with  scientists 
at  the  University  of  Utah,  investigations  of  the  pharmacological 
action  of  the  toxin  have  been  es^anded,  and  it  is  now  definite  that 
the  central  as  well  as  the  peripheral  nervous  system  is  involved  in 
this  disease o 
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Signlf  icomt  program  deveXop&tent  occurr^i 
along  two  najor  lines  during  the  year» 
First,  the  germfree  mouse  colony,  initiated 
at  the  end  of  last  year.  Increased  to  the  point  where  these  animals 
became  available  for  eKperimental  use.  In  the  past,  the  Institute's 
research  program  in  this  field  had  been  limited  to  the  use  of  geraf ree 
guinea  pigs.  Secondly,  and  undoubtedly  associated  with  the  first, 
there  has  been  an  increase  in  the  variety  and  number  of  cooperative 
projects  either  planned  or  underway  with  other  Laboratories. 

A  study  of  the  lesions  produced  by  Entamoeba  histolytica 
associated  wilJi  a  variety  of  individual  species  of  bacteria,  has  shown 
that  only  mild  to  moderate  infections  are  usually  produced  by  some 
species,  e.g.,  Escherichia  coli  and  Streptococcus  f aecalis .  On  the 
other  band,  a  more  acute  ulcei-ative  amoebiasis  occurs  when  either 
Bacillus  subtilis  or  Lactobacillus  acidophilus  is  present.  These  find- 
ings rmy  e:£plain,  in  part,  the  varied  picture  that  infection  with  this 
parasite  can  present. 

(lermfree  animals,  espe^^ially  guinea  pigs,  have  notoriously 
enlarged  csca.  On  the  "natural  product"  type  of  diet  ordinarily  xised 
to  raise  tl'iis  species  germfree,  this  organ  and  its  contents  can  com- 
prise up  to  l»-0  percent  of  the  animal ^s  body  weight.  With  the  use  of 
semisynthetic  diets  sterilized  by  irradiation,  a  scientist  has  obtained 
germfree  animals  with  an  average  cecal  weight  of  less  than  10  percent 
of  the  body  weight,  a  figure  which  approaches  that  of  the  conventional 
auiimal.  These  studies  may  point  out  ways  in  which  the  lack  of  an 
intestinal  flora  affects  the  physiology  of  histology  of  the  intestine. 

In  another  type  of  study,  we  had  shown  earlier  that  the  proto- 
zoan jarasite.  Trichomonas  vaginalis,  multiplied  virorously  and  produced 
large  lesions  when  inoculated  into  the  loose  subcutaneous  tissues  on  the 
back  of  germfree  guinea  pigs.  However,  for  the  most  part,  the  organisms 
disappeared  in  conventional  animals,  Usiially,  a  tiny  fibrous  noduel  was 
all  that  remained,  if  anything,  two  weeks  after  inoculation.  Recently, 
we  have  observed  that  if  the  germfree  animals  are  orully  contaminated 
with  a  single  species  of  nonpathogenic,  slowly -growing  Micrococcus 
isolated  from  conventional  guinea  pig  feces,  and  then  are  inoculated 
two  weeks  later,  resu].ts  resemble  those  obtained  in  the  conventional 
anissals.  The  presence  of  even  a  single  "mild"  species  of  bacterium 
appeared  to  stimulate  seemingly  nonspecific  defensive  mechanisms  that 
were  lacking  or  inadeq.uate  in  the  germfree  animfiQ..  This  aniaal -parasite 
system  may  provide  a  good  device  for  the  study  of  the  role  ordinary  con- 
tamination may  play  in  maintaining  "natural"  defense  mechanisms. 

As  an  example  of  the  extra-Institute  collaboi^tion  we  attempt 
on  a  limited  scale,  we  have  just  completed  a  study  in  which  it  was 
demonstrated  that  bacteria  are  not  essential  for  the  development  of 
periodontal  disease  in  mice.  This  appears  to  be  true,  also,  for  the 
development  of  calculus  on  the  teeth.  It  is  to  be  recalled  that  bacteria 
were  required  to  produce  dental  caries  in  the  rat. 
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In  ccaiaboration  vith  tlie  Laboratory  of  Tropical  Virology, 
He  bave  initiated  studies  on  the  "behavior  of  viruses  in  the 
germfree  host*  It  was  noted  that  genafi'e®  mice  survived  some- 
what better  than  did  conventional  mice  following  inoculation  with 
either  dengue  type  2  virus  or  Japusese  encephalitis  virus.  Tiie 
differences,  ttidugh  not  great,  were  significant.  This  finding 
wotjld  be  of  special  biological  interest  if  noted  with  other 
viruses,  piirticularly  in  view  of  the  fact  that  germfree  animals 
have  tended  to  be  more  susceptible  than  the  conventional  ones 
when  challenged  with  other  types  of  or^miemSo 

(ffiRMFUSS  WW&  One  of  the  most  intriguing  things  noted 

KIDKSaf  TI^^M  CULTOECE    in  this  collaborative  project  has  come 

from  the  use  of  germfree  mouse  kidney 
tissue  culture.  It  was  thought  that  tissue  cultiires  from  cells  of 
animals  which,  for  many  generations,  had  not  had  to  contend  with  a 
variety  of  inf ectiotis  agents  might  possibly  provide  an  especially 
favorable  growth  medium  for  viruses.  If  true,  this  might  be  more 
easily  deacnstrable  with  viruses  that  do  poorly  in  conventional 
mouse  cell  lines.  In  parallel  tests  with  dengue  type  1  vitnis 
(the  Mochizuki  strain),  marked  differences  in  virus  multiplication 
and  production  of  cytopathogenic  effects  were  noted  between  the 
germfree  mouse  kidney  tissue  culture  and  those  prepared  from  mice 
of  the  HIH  colony.  In  the  latter  CIS  was  usually  eqtui vocal  and 
titers  ranged  from  2.5  to  ^^.5  log  1SID  «  In  the  germfree  animal 
cell  cultures,  CFS  was  marked  and  tite?8  as  high  as  7  =  5  log  1SCID 


have  been  obtained.  We  are  now  using  mouse  kidney  cells  from 
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the  IfiAR  conventional  colony,  derived  originally  from  the  germfree 
mouse  colony,  to  assess  the  possibility  that  a  genetic  or  strain 
difference  is  involved.  In  our  first  simultaneous  trial  of  cells 
from  the  three  groups  of  mice,  both  conventional  lines  gave  about 
the  same  result,  but  viral  growth  and  CIE  were  much  greater  in  the 
germfree  mouse  kidney.  "Thus,  it  would  appear  that  the  latter  pro- 
vides a  good  system  for  detecting  dengue  (M)  virus. 

As  yet,  of  course,  we  do  not  know  whether  or  not  this  is  a  gen- 
eral phenomenon  or  merely  peculiar  to  this  strain  of  virus.  It  is 
likely,  however,  that  additional  viral  agents  will  be  tried  on  germ- 
free animal  cells.  If  such  cultures  prove,  in  general,  to  be  an 
especially  sensitive  system,  their  use  for  the  detection  of  viral 
agents  in  stispect  clinical  material  may  develop.  In  anticipation  of 
this  we  plan  to  increase  our  supply  of  germfree  mice. 
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MIDDIE  ^*!ER2CA      During  the  year  the  ?irus  Sectioa  of  MAEU 
BSSEARCH  WX^  las  grown  frcsa  a  field  station  into  a  research 

laboratory  engaged  in  investigations  which 
range  from  emergency  workup  of  influenza  epidemics  to  controlled 
laboratory  studies  of  pathogenesis  sosd  experiiaental  transmission 
of  encephalcsByocardltis  virus  In  swine;  as  planned  the  primary 
en5>baBi8  has  nevertheless  remained  on  the  arthroped-horae  virus 
diseases c  fhe  staf'.'  has  aj^lied^,  modified  or  develcsped  techniques 
utilizing  most  ©f  the  diagnostic  araiajaentariuaa  of  a  modern  virus 
research  laboratoiyj,  including  extensive  use  ©f  several  tissue 
culture  systems,  animal  and  egg  inoculation,  immune  serum  pro- 
duction and  ser©lo3ical  techniques  of  neutralization^  hemagglu- 
tination-iahibition^  heiMidsorption-neuti^lization  and  Inhihition^ 
and  complement  fi-,£ationo  Tb  our  knowledge  the  range  of  methods 
and  techniques  erjployed  is  not  duplicated  in  any  other  laboratory 
facility  in  the  Americas^  outside  of  the  United  States  and  CaaadSo 

Probably  the  most  important  activity  now  in  full  progress 
is  the  full  scale  inj[ulry  into  the  ecol©^  of  arthropod-borne 
viruses  in  Pan8aa\  conducted  in  collaboration  with  the  Gorgas 
Memorial  Laboratory <■  Collections  of  mos-^uitoes  and  phlebotomus 
flies  have  been  carried  on  daily  since  Movember  1959o  ©f  the 
approximately  2(J^J   arfchrcpod  pools  processed  and  routinely 
inoculated  into  suckling  mice  (inoculations  perfonaed  in 
duplicate  at  MAW  and  0ML)  and  into  hamster  kidney  tissue 
culture  tubes^  reveral  isolates  have  been  made.  Most  sigaifi- 
caatly,  tvo  isolates  were  made  from  phlebctomus  pools,  one 
of  them  of  a  virus  viuite  unfamiliar  in  its  biological 
characteristic Jo  The  l8  months'  study  of  the  eastern  equine 
encephalOBQreli  tis  virus  in  J^uoama  resulted  in  elucidation  of 
the  role  ©f  tliis  virus  infection  in  horses  and  human  beings  in 
Panama  and  disclosed  the  presence  of  antibodies  evidencing 
Infection  not  only  in  certain  birds  and  meamaals^  but  also  in 
reptiles.  Vae   encephalomyocarditis  virus  has  been  foiznd  to 
be  the  causij  of  a  fatal  disease  in  swine |  its  possible  patho» 
genesis  and  transmission  are  being  investigated,,  This  serves 
as  the  firsi;  conclusive  demonstration  of  this  virus  in  Central 
America;  th«  finding  may  lead  to  the  establishment  of  a  new 
important  zoonosis.  Interesting  results  are  being  accumulated 
by  examination  of  the  bi-veekly  collections  of  rectal  swabs 
frcm  Pauasffisanian  infants  under  three  years  of  age^  This 
longitutioaal  study  has  disclosed  a  periodic  fluctuation  of 
certain  enteroviruses  related  and  unrelated  to  community  illness « 
Epidemic  influenza  outbreaks  in  Panama  (^rpe  B},  in  British 
Guiana  (Type  A2)   and  in  Costa  Mca  (Both  A2  &  B)  were  invest!- 
gated  and  laboratory  support  of  the  Costa  Rica  national  program 
of  live  polio  vaccine  ©djuinistr^tion  was  provldedc 


HISTOPIAStSOSIS     Ihiring  the  year  approxljBstely  50  cases 

II  PAIAMA         of  clinical  histoplasmosis  were  confiisned  by 

serological  techniq.ues  and  two  fatal  cases 
of  disseminated  histoplasmosis  were  coDfirnsed  by  recovery  of 
the  organisH!  frosa  clinicad  materials  (these  were  in  native 
Panagjanians  and  represented  the  second  reported  fatality  in  a 
child  and  the  first  in  an  adult  )c  Epideawlogical  investigations 
©f  all  confirmed  clinical  cases  of  histoplasmosis  resulted  in  the 
first  isolation  of  Hs  eapsulatum  fr<sa  Panainsaian  soil  around  a 
dwelling  in  which  ti©  consecutive  occttpants  developed  clinical 
dise&seo  The  ecology  and  raicroecology  of  H.  ^eaysulatitm  r^iaains 
unsolved;  however ^^  the  organise  has  been  repeatedly  isolated 
fz^om  fresh  soil  dxiring  both  dry  and  wet  seasons;  natvirally 
eccurlng  histoplssiEOsis  has  been  deasonstrated  in  spiney  rats 
and  opposizms  by  isolation  of  the  organism  frosu  liver  and  spleen » 
These  infections  were  acccispanied  by  diagnostic  serum  cojaplaaent 
fia^tion  titers o  The  approaching  caspletion  of  the  histoplasmin 
end  tuberculin  skin  testing  progrsia  in  the  Canal  Zone  school  systeia 
vill  furnish  data  on  apg?roxiinately  8^000  children  between  the  ages 
of  six  and  nineteen  years »  The  cxirrent  preschool  age  program  ^11 
su^sly  data  on  the  yoxsnger  age  groiapSo 

AKfiaROPOD  BCKIS      Certain  si^ificant  advances  in  laboratory 
¥IRUS  SKSDISS        methods  merit  individual  mention;  l)  the 

developaent  of  a  pz-actical  aad  specific 
flocculation  test  for  the  demonstration  of  arthropod-borne 
viruses  and  antibodies;  2)  di^sonstration  of  significant 
differences  in  rate  ©f  reaction  of  viruses  with  homologous 
and  heterologous  antibodies  which  has  resiiltsd  in  practical 
application  of  the  phenomenon  to  the  heretofore  uninterpretable 
tests  of  group  reactive  sera  against  various  ARBOR  viruses; 
3)  evaluation  of  several  available  tissue  culture  systems  as 
practical  tools  for  propagation^  q.uantitati©n  wad  isolation  of 
certain  arthroj^sd^bome  viruses;  4)  a  newly  observed  phenosnenon 
of  "h®i!Onuclear«>&di.sox^ti©n  reaction"  which  may  be  useful  as  an 
index  of  the  presence  of  virus  in  infected  tissue  culture 
systems;  5)  studies  on  the  pathogenesis  of  Ilheus  virus  infec- 
tion in  adult  and  suckling  mice  and  of  its  transmissicm  using 
mice  as  hosts  and  Aeges  ae^^ti  ja©sq.uitoes  as  vectors c 
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BKi*:MtIAI.  DISEASES      The   staphylococcal  studies  have  been 

directed  almost  entirely  towau:^  develop" 
laent  and  standard! z&t loo  of  tests  for 
use  in  determination  of  relative  pathogenicity  of  staphylococcal 
stx'alns  since  such  base  line  measurements  are  essential  to  further 
basic  studies  on  the  several  factors  determining  pathogenicity  of 
a  paz'ticular  strain  o  ¥ith  such  a  couplex  organism  no  single  test 
vill  serve  to  characterize  the  potentials  of  a  strain.  It  appears 
that  tests  detennining  minimal  killing  dose  (for  the  mouse )j, 
minimal  infective  dose,  aad  toxic  activity^  employed  in  conjunctloa 
may  serve  this  purpose  =,  Wille  both  bovine  aad  humaa  brucellosis 
in  the  Iblted  States  are  decreasing,  vorld^vide  brucellosis  is  one 
of  the  major  infectious  diseases  with  tremendous  impact  on 
agricultural  economics  as  veil  as  a  slgnifiesnt  cause  of  human 
illness «  W«  continue  to  collsisorate  ^th  other  brucellosis  centers 
in  problems  relative  to  diagnostic  tests  and  taxonomy. 

MAIARIA  ~  HlMAl      1M.8  country's  ccBimitment  to  the  T*orld»wide 
program  of  malaria  eradication  and  the  long^ 
term  interest  la  malaria  contributed  to  a 
research  effort^  during  the  past  year^  largely  directed  toiiard 
problems  identified  with  that  disease..  Special  eaapha^is  wis  given 
to  malaria  chemotherapy  as  applied  to  eradication »  Inasmuch  as 
regular  facilities  provide  for  csnly  a  miniisum  of  clinical  saterialj, 
vhich  continues  to  become  less  each  yearj,  facilities  at  the  Federal 
Penitential^  at  Atlsaita^  Georgia  vere  again  made  available.  Studies 
have  been  in  progress  there  since  Aprils  and  resulted  in  more 
specific  knowledge  of  the  action  of  drxags  in  msaao  For  instance j, 
single  doses  of  chloroquine  (Aralen)  as  low  as  75  rag,  (base)  per 
week  id-ll  result  in  c<M5pl€te  suppression  of  C?hessoa  strain  vivax 
malaria  even  ucder  con<3itions  of  repeated  infection  via  mosiiuito 
bite. 

Prlma£l^iine  given  as  a  single  30  mgo  dose^  weeklyy  or  as  a 
single  3»0  mg.  dose^  dally^  beginniag  the  day  before  infectioa  by 
mosquito  bite^  did  not  prevent  or  suppress  Infection,  l^ie  drug  is 
sporontocidal  at  a  dosage  as  low  as  1«5  mg.j,  single  dose^  daily^ 
against  either  Plasmodiuin  yivsx  or  Fo  fa.lci|>arum» 

A  strain  of  ?«  vivas  obtained  from  the  State  of  Kerlda  in 
eastern  Venezuela,  where  the  population  has  been  under  laass 
suppression  -^ith  pyrimetbamiue„,  was  found  to  have  a  prepatent 
period  of  13  to  17  daysi  the  incubation  period  was  also  13  to 
17  days  (data  from  10  patients }=  fhe  parasites  of  this  strain 
were  found  to  be  resistant  to  a  dose  of  50  ag=  and  of  100  mg,  of 
pyrimethamine.  This  was  true  whether  the  infection  was  induced 
by  blood  inoculation  or  by  sporoz©ites» 
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MAIARIA  -US  MOMETO      Morphological  studies  of  the  excMsrythro- 

eytic  forms  in  the  jaonkey  liver  of  two 
strains  of  P»  oyponolgi  have  been  made  which  vill  be  useful  as 
guidelines  In  chemotherapy  studies  and  in  studies  on  in  vitro 
growfcho  Growth  has  been  seen  from  the  fourth  through  the  ninth 
day  and  laature  parasites  have  been  observed  as  late  as  the 
120th  day.  Beaction  of  the  host  vas  lacking  in  most  loonkeys^ 
but  ^as  found  in  one  animalo  Size  changes  through  the  cycle 
have  been  studied,  and  it  vas  foxmd  that  on  a  given  day  the  size 
was  consistent  o  Distribution  of  parasites  was  found  to  be  unifona 
throughout  the  liver  and  fit  the  Poisson  distribution  wello 

Cell  lines  have  been  established  from  monkey  liver  aad 
other  sources o  Considerable  success  has  been  achieved  in 
maintaining  orgsasized  liver  tissue  in  vitro.  Good  survival 
of  or^nized  fz^agments  of  adult  monkey  tissue  has  been  obtained 
for  as  long  as  10  days  which  is  sufficient  time  for  P.  eynoaolgi 
aad  other  malaria  parasites  to  CCTiplete  an  ezoerythrSeytic  cycle. 
The  ability  to  maintain  liver  is  a  major  step  and  is  basic  to 
studies  of  the  parasites  in  vitro. 

SxoerythitJcytic  stages  of  P.^  eynoBolgl  have  been  grown 
in  vitro  for  two  and  four  days  frcan  fragments  of  tissue  taken 
from  heavily  infected  monkeys.  The  parasite  increased  greatly  in 
size  during  the  period  of  la  vitro  maintenance.  The  cytology  of 
the  parasites  compares  well  with  norsnal  in  vlyo  parasites. 
This  may  represent  the  first  in  vitro  cultivation  of  mammalian 
exoerythrocytic  parasites. 

Monkeys  treated  with  pyrimethamine  prior  to  infection  did 
not  develop  detectable  exoerythrocytic  parasites  in  the  liver. 
Since  parasitemia  occurred  eventually,  in  some  of  the  monkeys^ 
parasites  imist  have  survived  at  sub-patent  levels^  survived  in 
a  form  difficult  to  detect^,  or  survived  in  tissues  other  than  the 
liver. 

When  pyrimethamine  treatment  was  initiated  on  the  sixth  day 
after  injection  of  sporozoites^  an  effect  was  evident  within  24 
hours  and  marked  after  k&   hours.  Subseciuent  to  k8   hours,  the 
parasites  became  vacuolated  and  disorganized.  They  showed  signs 
of  swelling  and  by  120  hours  after  treatment  were  so  altered  as 
to  be  hardljr  distinguishable.  Very  little  cellular  reaction 
developed,  although  occasionally  mononuclear  cells  accumulated 
around  the  dying  parasites. 
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Wiea  priBia>iuine  was  given  prior  to  infection.,  no  parasites 
could  be  foimd  in  the  livers <.  ^en  prlmsAiUine  was  initiated  on 
the  sixth  dfi^  of  treatmenti,  an  effect  v&s  not  disceraeble  for 
72  to  96  hoiirs  after  treatment o  At  120  tsours^  after  treatments 
isany  parasites  appeared  as  dead^  amorphouSj,  dark-staining^  shrunken 
jmsses  without  cellular  reaction  <■  Studies  are  now  in  progress  to 
follow  the  'dying'  parasites  for  longer  periods. 

Both  primaquine  mid  pyrimethsHiine  retarded,  then  stopped  the 
groTHth  of  the  parasites.  IMs  resulted  in  keeping  parasites  in  the 
liver  at  a  time  the  majority  would  have  ruptiired  and  initiated 
blood  infections., 

DROSS  -  MECTAHXI^     !Etie  results  using  P=  gallinaeeuin  indicate 
OP  ACTIOH  that  the  drugs  fall  into  groups  on  the 

basis  of  their  ajode  of  action.  IKjus, 
pyriraethsaaine  and  chloroguanide  specifically  inhibit  Wk  synthesis ,, 
the  foiiBer  under  all  conditions  studied^  and  the  latter  only  in^ 
viVQo  The  drug  effect  is  reversible  only  by  thymidine,  indicating 
that  th©  drug  inhibits  the  enzymatic  conversion  of  deoxyuridiae  to 
thyEaidine . 

Drugs  with  a  q.\i5.noline  or  acridine  nucleus  (quinine,  chloro» 
q.uine,  (i^sacrine)  inhibit  reeplratioa,  RM^  and  IMk  Bsetabolisis 
apparently  nonsx>eclfically  through  interference  with  ener^  con- 
servation by  the  parasite..  Studies  with  (ixiinine  in  greater  detail 
revealed  that  the  drug  action  is  dependent  on  a  high  potassiuai  ion 
ccaceatration  surrounding  the  parasite,  such  as  occurs  inside  the 
red  cello  Thus,  the  action  of  quinine  and  related  drugs  on  the 
iaalarlal  parasite  and  heart  HJuscle  may  be  similarly  connected  ^th 
potassium  ion  metabolissa  or  transport. 

In  studies  involving  Pseudoiaonas  sgi» ,  pyrissethffisaiae  in- 
hibited grovfchj,  glucose  utili.sation,  and  pyruvate  utilization 
to  approxlusately  the  same  extent.  At  the  levels  tested,  fonaate 
utilization  "aas  not  iahlbitedc  Of  xaany  substances  tested, 
pyruvate  itself  tsas  the  only  material  capable  ©f  reversing 
pyrliasthssBine  Inhibition  „ 

Fralinsinary  experiHsents  have  shoiwn  ti^t  in  the  case  of 
Po  ^llinaceisa,  the  DM  content  of  infected  cells  appears  to 
be  no  different  from  that  of  uninfected  cells.  <^  the  other 
hand,  the  RM  content  ©f  infected  red  cells  is  five  times  that 
of  uninfected  chicken  erythrocytes « 
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JKOSS  -  PHAIMftCOIfiSY  MD  An  ia  yjtro  system  for  chloro^uiDs 

MOHESIOMSY  (FAIEE)  met^olism  was  found  in  rabbit  Uver 

hosBOgenate&o     Chlora^uine  vaB 
metsbolized  at  a  rate  of  about  %5  percent  per  hour  per  grss  of 
tissue  at  pH  7=%  in  eo  ataospbere  ©f  95  percent  oxygen o     Jn  the 
presence  ©f  SKF  525-A,   Mlly  189^7;,  and  pyrijaethaaslne  at  1  x  10-'%, 
chlorOsLiiiae  metab@lism  wss  Inhibited  8o^  90^  and  100  percent^ 
respectiTelyo     The  metabolic  activity  of  li^er  hcmogenate  vas 
■virtually  lost  after  dialysis  but  could  be  restored  by  the  additioa 
of  a  TPN"H  generating  systenie     One  ©f  the  metabolic  products  is 
acetaldehyde  and  evidence  suggests  that  both  aUiyl  groups  of  the 
psffent  coHspound  are  oxidized  ^  vitro » 

Mministrstion  of  laetaboilc  iahibitors  to  rabbits  In 
ccaEbisatioa  -with  chloroquine  gave  rise  to  higher  blood  levels 
aad  a  prolongation  of  the  half- life  of  the  aatimslari&l  danago 
However^  in  most  cases^  metebolic  inhibitioa  beyosad  kB  hours 
could  not  be  achieved  because  of  the  rapid  tximover  of  the  pro^ 
longiBg  agent o 

mms  =■  raiAIS  mMS^  a  total  ®f  ©ver  300  cases  of  heok- 

IWSES^IML  PABASITSS  ■worm  have  been  treated  ulth  bepheniuoi 

(four  different  salts)  eaaploying  a 
number  ©f  dosages  and  regiaseaso     The  more  effective  reginieaSj 
using  the  griuaular  hydroxynaphthoate  salt  (Mcopara  W)  at 
5  grasms  base  per  day,  have  produced  werra  reductions  of  "Jh  percent 
(5  grams  total  base)^  93  percent  (15  graias  base)^  and  98  percent 
(25  grsjas  base)^     The  drug  Is  alfflost  corapletsly  cxirative  against 
Ascaris  luabricQides,;  and  higher  dosages  appear  also  to  hesve 
some  effect  against  Trichuris  tricl^ursc     Trials  of  the  never 
drug  dithi&zanine  iodide  (SelvextRT)  against  T.  trlehiura 
and  other  heiaicths  continue  to  confirm  the  effectiveness  of 
this  drug;  results  against  other  helminths  (hook^fone  end  Ascaris) 
have  not  been  encoxiragingo     Use  of  this  drug^  alone  and  ia  co!Bbi-= 
nation  vith  the  anti^hookworra  drug  tetrachlorethylene^   in  the 
long  teras  imss  treatment  of  the  population  of  aa  entire  building 
has  been  earrled  out.     The  results  are  as  yet  incomplete ^     After 
the  first  10  months  ©f  use  of  regularly  repeated  treatsaents  %rith 
EHsall  doses^  it  appears  likely  that  elimination  of  existing  wora 
infections  or  eliminati@n  of  transmission  has  not  been  achievedo 

BRIKSS  AID  wySBSTWS  AS  Oral  and  parenteral  regimens  of 

EEIASED  T©  I^HISTOSCMIASIS  I65  ccBipo«inds  were  given  to  in- 

fected jaieso     Sevejnal  cosaopounds 
proved  t©  be  weakly  schistosoaifficidal  at  togdc  levels,     tfwe  of  the 
ccmpovmds  •^ere  more  proiBising  and  vere  studied  intensively-     Tl-^ 


plienyi'-pipex'sxine  (Hoeclbist  S  688)  prerioiisly  found  to  be 
c-uxutive  in  mic^  asd  aoxjkeys  -a-ms  foutjd  te  lisve  sc^ae  psfopij^/lfactic 
effect-  in  dogs,     to  oz^l  dose  of  the  ccmpr^im^d  given  on  sach  cf 
the  tJires  days  foll.CRfi2g  expc^swre  preveated  koess  of  the  Sr_^ 
ja.g^iguia^  frcss  developliag  in  dogs  but  this  pro^phj-'lactic  effect 
vas  "not  observed  in  monkeys  exposed  to  S;.  gaaiggsi.     ®ie 
therapeutic  iadex  ©f  S  688  mi^  lov  In  mSjkeys  smd  dogSo 

!Die  second  compoiiiid  selected  for  trial  ^jss  an  autibiotlCc, 
S  l6S9«     A  regijaea  of  severs!  oral  dtuses  preheated  one«.baIf  to 
three-'fourths  ef  tha  vo^ms  frcsa  developing  in  laice.:     In  a 
prcphyl&ctie  testj.  ao  eggs  heve  beea  fowsad  in  the  feces  of  a 
treated  monkey  while  tlisy  ha^s  beeia  found  in  tha  noa-»^edica-fced 
c©«trol» 


HEIifflTi'HiC;      The   Importance  of  iiutrition  in  relation  to  self- 
IHI?E?:'1'ICM3       (Ji*re  and  chemotherapy  of  heiniinthic  infections 
m  I'^HCE        has  been  sbo-vm  in  studies  on  mice  infected  with 
schistosamas  and  varioiis  nematodes  and  cestodes. 
Nicotinic  acid  deficiency  enhances  the  susceptibility  of  mice 
to  Schistosoma  aansoni  infections,  but  the  wonns  are  stunted 
and  'incapable~ofliormai  egg-production.  Folic  acid  deficiency, 
with  or  withoat  Bx2  deficiency^  does  not  alter  susceptrbility 
of  the  host,  althoxigh  infection  aggravates  the  resratant  anemia, 
but  decreases  eggrproduction  of  the  worms  ^  Moe  on  a  semi -syn- 
thetic diet  alone  or  sxxppleiented  with  vitamin  Bj^g  apparently 
con^jletely  lost  their  oxyurid  and  tapeworm  infections,  or  har- 
bored  stunted  Maaatospiroides  dubi\is.  as  compared  to  controls 
on  a  Pxurina  pellet  diet o  Of  great  significance  is  the  finding 
that  treatment  with  stibophen  produced  much  higher  cure  rates 
of  Bo _ggnsoni  infections  in  mice  on  an  enriched  send-synthetic 
diet  "as  CCTapared  tc  mice  on  a  comzaercial  diet.  It  is  because  of 
these  very  promising  leads  that  we  have  initiated  the  Paerto  Rican 
study  on  hijman  beings  infected  with  So  inansoni;> 

The  importance  of  liver  disease  in  parasitic  i-Jifecticns 
has  led  to  a  series  of  studies  of  general  medical  interest  on 
the  mechanism  of  anationia  toxicity  (121-M).  It  has  been  demon- 
strated that  hypoxia  markedly  increases  the  toxicity  of  ammonia 
in  miceo  A  large  number  of  other  factors  have  been  studied  but 
have  had  only  slight  effect » 

MOUOSGHIDES      'fhe  development  of  a  method  for  testing 

raollVi.scicides  against  snail  eggs  rather  than 
adult  snails  is  an  t-nportaa-c  technical 
improvement  in  this  field,  :Uso,  the  finding  tliat  xiltx-aviolet 
light  rapidly  inactivates  sodiwm  pentachlorophenate  is  of  great 
importance  In  ejqplaining  failtures  in  the  effectiveness  of  this 
corapomid  raider  certain  field  conditions.  Since  NaFJP  has  been 
demonstrated  to  be  a'bout  lOX  as  effective  against  snail  eggs 
compared  to  adiilt  snails^  this  suggests  that  l©w  concentrations 
of  the  chemical  may  be  issefol  in  maintaining  bodies  of  water 
snail»f ree  o 

MES.IBOLSJ       Studies  on  the  pathologic  physiology'-  of  various 
CSyfGES  IN      protozoan  infections^  as  revealed  by  histochem- 
P.\RASIJra3       icai  techniques,  have  revealed  -Chat  infections 
IHFEUflOHS      with  TrypaaosQma  congolensej  2=lJS!^SHS!'  ■S^.«£2£i" 

perdum,  and  Bartonella  mnris  show  individual 
peculiarities  v.rith  respect  to  liver  glycogen  and  lipid,  and  that 
such  nonspecific  factors  as  anoxia  and  adrenal  invoivemeat  can- 
not be  the  only  pathogenetic  mechanisms,.  liHaey  indicate  the 
possibility  that  the  parasites  produce  specific  substances 
that  infltjence  the  obser^'-ed  changes »  Ihis  has  an  important 
bearing  in  relation  to  reaeareh  on  chemotherapy  and  tmmiHi.ology<. 
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■Jne  "basic  a',:^^x',--a  on  the  biochemistry  of  mitochondria 
which  developed  from  earlier  wox-k  on  the  effect  of  sodjium  peii'^a- 
chlorophenate  on  snails  have  been  continued^  with  the  demon- 
stration that,  isolated  mitochondria  have  an  appreciable  endo- 
genous respiration  in  the  absence  of  added  substrate _,  and  that 
this  is  linked  with  their  stability »   Only  certs.in  reactions 
of  isolated  mitochondria  have  been  shomi  to  be  affected  by  the 
age  of  the  animal;  the  oxids.tion  of  beta-hydroxy-butyrate  is 
ifflpaired  vfith  age,,  but  not  the  siabseq-uent  O'Xidation  of  acetc- 
aeetate,  lihese  studies  now  have  a  parasitologic  orientation 
as  well;  it  has  been  shovm  that  the  mitochondria  isolated  from 
rats  parasitized  witli  T.^  equinum  are  deficient  in  oxidative 
/■lationo 


'ffOXOPIASMOSIS      The  work  on  toxoplasmosis  has  shifted  to 

emphasis  on  the  chronic  -  stage  of  infection 
and  on  the  cyst.  Tiie   nature  of  the  cyst  wall,  which  is  of  consider- 
able importance  in  relation  to  exacerbations  dm-lng  chronicity,, 
has  been  shown  by  the  electron  microscope  to  be  a  cciiplicated 
stnictm-'e  rather  than  a  simple  Kismbran@«  The   occurrence  of 
congenital  transmission  during  chronicitj''  has  occisirred  most  fre- 
quently with  parasite  strains  that  produce  abundant  cysts  and 
also  late  parasitemias.  Such  parasitemias  are  seen  in  raice^ 
rabbits^  and  guinea  pigs^  but  not  in  ratsj  in  the  rat^  corti™ 
sone  occasionally  induces  parasitemia,  'She  injection  of  hyper- 
immune serum  into  chronically  infected  mice  results  in  some 
increase  in  the  number  showing  paras itemiao  'Hais  may  be  of  clin" 
ical  importance  in  relation  to  the  effect  of  re-exposures  to 
the  parasite  on  already  existing  chronic  infections »  Additional 
progress  in  evaluating  the  usefulness  of  the  hemagglutination  test 
in  various  animals  has  sh©i>m  that  the  sera  of  monkeys,  pigeons 
and  sheep  give  good  resiilts  as  compared  with  the  dye  test^  while 
sera  ©f  rats  and  d©g£;  do  note  Of  various  fractions  prepared 
from  the  hemagglutination  antigen,  one  appears  to  be  stable  ©n 
storage  o 

AXENID  'lihe  axenic  cultivation  of  Entaffi£eba_terr^pime 

CU1;E1VA'I30I      for  the  first  time^  and  of^Eo  invadens^  in 

an  ijoxprsved  medium  without  particulates, 
represents  an  important  step  towards  the  goal  of  cultivating 
^^M:Si£^iiHS.  '^'■^-thout  associated  microorganisms  =  Some  w©rk 
on  Eo  histolytica  has  indicated  that  the  mairjnallan  embryo 
extracts  laseful  for  Eo  terrapinae  and  E,  invadens  may  be  of 
value  as  substitutes  for  living  cells »  The  usefulness  of 
fluarechrome  stains  for  identifying  DNA  and  RNA  in  protozoan 
ceils  has  also  been  exploited  in  identifying  DHA  in  the  endoscme 
of  amebae  and  differentially  staining  the  parabasal  body  of  a 
triehomonado  One  of  the  most  promising  developments  in  this 
project  is  the  development  of  cryogenic  techniques  for  storing 
parasitic  protozoa »  This   will  eventually  reduce  the  burden 
of  strain  maintenance  and  8.1so  preserve  the  characteristics 
of  strains. 


lAWRJMJXSRi:   OF      The   Chief  of  the  Laboratory  of  larnvxio'logy 
Hvffi-IOTOIDCFr*        vas  appointed  en  January  2,  1957,   and  the 

fiscal  existence  of  the  Lahoi'atory  began 
on  April  5,  1.95T« 

It  seems  appropriate  at  this  time  to  3.ook  back  and  ts,ks  -a 
view  of  the  activities  of  the  I^ihoratory  of  Immunology  since 
this  m3,y  dJ.sclose  its  aims  and  policies  as  well  as  how  close  we 
can\e  to  fCLfilling  them..   Although  the  laboratory  of  Immunology- 
is  one  of  the  newest  units  of  the  H'lH,  its  activities  represent 
the  oldest  and  one  of  the  raost  significant  basic  and  applied 
snb.iects  in  which  the  NIB'  has  been  engaged^  Mention  may  be 
made  of  the  international  standsardizs-tion  of  biologies  that  re- 
ceived many  theoretical  and  practical  eontributicns  from  the 
HE,  Tae  basic  studies  of  many  aspects  of  experimental  ana- 
phylaxis  —  conducted  half  a  century  ago  by  Rosenau  and  .Ander- 
son —  still  exert  influence  on  our  thinking  on  problems  of  ana- 
phylaxis and  certain  aspects  of  allergy  net  recognized  dixring 
their  scientific  epo^cho 

In  starting  to  erganiae  a  laboratory j,  obviously  the  main 
directive  is  the  a.ija.  of  the  Laboratory  as  expressed  in  its  title ^ 
but  this  is  Ibroad  and  has  many  aspects  o 

'Ihe  non~  clinical  parf&  of  the  Laboratorj''  of  limmmology 
st^arted  its  activity  in  April  1957 «  Our  numerous  attempts  to 
initiate  a  section  of  clinical  fumnimology  -until  lately  were  not. 
s-uecessf\xlo  However j,  it  now  appears  probable  that  in  July  i960 
•^his  section  will  begin  to  operate  o 

She  selection  of  the  personnel  (ten  professional)  A?as 
guided  by  the  nature  of  the  problem  —  availability  of  space, 
saiarieso  and  facilities 0  It  was  planned  to  include  in  the 
staff  workers  with  experience^  who  had  proved  their  ability  in 
immunology  or  in  allied  fields 5  and  also  promising  beginners, 
'fhe  latter  were  included  with  the  hope  that  they  would  benefit 
by  working  on  probiams  suggested  t©  thera  or  on  their  own  prob- 
lems»  It  was  hoped  that  these  investigators  woiad  soon  reach 
some  independence^  ra&anvrhile  contact  with  experienced  investi- 
gators woiild  benefife  them»  Other  workers  depending  on  their 
interests  and  experience  vrould  vrork  ©n  their  problems  alone  or 
in  sraa.ll  groups  =  One  of  the  reasons  why  the  idea  was  favored 
that  the  staff  should  work  in  small  groups  or  by  ■themselves 
wjis  that^  in  general^  it  is  unlikely  that  persons  with  lndepen= 
dent  mJ.nds  would  always  be  satisfied  to  be  part  of  a  research 
group  0  The   situation  is  strikingly  different;,  of  course,  when 
the  members  of  the  gi'oups  represent  different  disciplines  o 
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Moat  of  the  problems  Clj.  j. -ii^^.  ^  ^,u^->L.i  x   ipresent  Cv.^-.-^va^.- 
tion  of  work  begun  some  years  age,.  By  ccntrast,  a  few  are  new 
problems  or  s-!xbjecfcs  which  are  being  attacked  by  a  conspicucj.sij'- 
new  me'Chodo  l?he  most  important  of  these  is  the  introduction 
of  genetically  distinct,  highly  inbred  guinea  pigs  into  ±mraiirA  - 
logic  research  work.  The  initiation  of  such  studies  is  of  par. 
ticular  iD5>ortance  In  the  field  of  delayed  type  of  hypersensi- 
tivity. The  guinea  pig  is  ixnique  In  3.tB  suitability  to  the 
study  of  delayed  hypersensittveness-.  In  the  guinea  pig;,  high 
degrees  of  local  (skin,  cornea,  snout)  and  systemj-c  reactions 
(anaphyl'axis  —  protracted  type  and  delayed  type^  ioBo,  tuber- 
ciilin  type)  can  be  produced.  In  the  other  experimental  animals, 
these  types  of  reactions  may  occiir  only  in  low  degree  or  not 
at  alio  Furthermore,  same  of  these  reactions  nay  be  di.ff£ctilt 
to  distinguish 0  For  exanrple,  the  delayed  type  of  sk-Jji  reaction 
may  be  exquisitely  intense  in  the  guinea  pig  and  mild  in  the 
rabbit  and  hardlj''  demonstrable  in  the  mouse  and  in  "'ehe  rat  using 
the  same  pre:paratcry  injecticnso 

It  appears  now  that  without  the  use  of  highly  inbred  mice 
ceiT,ain  probleias  of  transplantable  tumors  could  not  be  profit- 
ably studiedo  Similarly^  the  use  of  two  highly  inbred  faiuiiies 
of  guinea  pigSj  NOo  13  and  No.  2.,  were  demonstrated  to  be  essen- 
tial for  homotranspiantatien  and  isotransplantaticn  studies  of 
the  skino  Hie  transplantation  studies  of  the  skin  are  only  one 
of  very  many  insnunologic  subjects  to  which  inbred  guinea  pigs 
may  be  applied.  It  is  very  likely  that  transfer  of  many  kinds 
of  cell-bom  passive  sensitization  can  be  achieved  using  .i,nbred 
guinea  pigs,  She  Chief  of  the  Laboratory  suggested  e3q?eriments 
to  determine  whether  isotransplantatlon  of  the  skin  within  the 
inbred  families  and  crossing  on  another  would  yield  the  results 
one  woiild  expect  o  Ihese  families  have  been  inbred  for  about- 
fifty  years  o  L12:e  Chief  of  the  Ijaboratoi-y '  s  hopes  rested  on 
the  gross  morphologic  specimens  of  tuberculous  guinea  pigs  of 
families  No.  2  and  Nd„  3  which  he  exami,ned  in  !if}26  at  the 
Henx'-y  Phipps  Ijistife'ate  of  the  University  of  Pennsylvania » 
'Shese  guinea  pigs  were  infected  with  virulent  hixman  tubercle 
bacilli  =  When  they  were  killed  or  died  of  tuberculosis ;,  the 
lesions  were  found  to  be  very  similar  in  the  gioinea  pigs  of 
the  same  faml^lies^  while  verj'-  dissianilar  in  the  animals  of 
family  13  to  the  lesions  foxmd  in  fami3.y  2»  There  was  an 
interesting  relationship  found  in  these  guinea  pigs  W3,th  regard 
to  resistance  to  tuberculosis  and  antibody  formationo  Lewis 
and  Loomis  observed  that  t'uberciialous  g-uinea  pigs  of  family  13 
produced  antibodies  more  abundantjiy  to  sheep  red  cells  and 
killed  typhoid  bacilli  than  those  of  family  2. 

The   esqperiments  on  isotransplantation  of  mouse  skin  with 
the  aid  of  inbred  families  has  been  successf^alo  Other  probleras 
on  the  transfer  of  hypersensitiveness  to  organs  are  being  inves- 
tigate do 


-3U- 

W  With  the  increasiog  interest  in  5.ri:rections 

FOTGUS  lUFECTIGNS        due  to  fungi;,  it  is  notevorbhy  tlmt  im- 
portant advances  in  treatment  are  vbeing 
jisacle  by  the  clinical  group.  The  number  of  patients  (^O)  at  the 
Clinical  Center  now  treated  with  amphotericin  permits  the  conclusions 
that  this  drug  is  the  first  effective  treatment  for  some  cases  of 
ciyptococcal  saening^ltis  and  is  a  superior  therapeutic  agent  in  blasto- 
mycosis and  histoplasmosis.  A  still  newer  antibiotic  drugj,  knowa  only 
by  code  nisffilier,  under  exclueive  study  at  the  HIl  has  been  demonstrated 
in  the  leboiufcory  to  be  even  more  effective  than  amphotericin  in 
e3!:perimental  infections  in  mice  due  to  E'lstoplasim.  and  Blastomyces » 
The  use  of  this  dru45  in  12  patients  with  a  nuxaber  of  infections 
suggests  tlmt  it  may  be  superior  in  human  infections  due  to  these 
same  fungi « 

CUmiCAL  STUDIES  OF      In  studies  of  viml  diseases,  our  interest 
TERMi  BISEA^^  has  imre  and  isiore  focused  on  possible  in- 

volYaaeat  of  the  kidneys  in  infection.  In 
aMitioa  to  clinical  aM  laboratory  studies ,  ajj^ropriate  to  the 
diseases  (respiratory^  aseptic  meningitis,  etco);  special  effort® 
hav©  be©n  "devoted  t©  search  for  'virus  ia  urine.  In  the  past  two 
years,  si:£  enterovln.ia«s  have  b®tgn  found  in  urine  of  patients  End 
five  of  thee^  urinary  isolates  Mv®  bsea  studied  in  aniagals.  ?iral 
content  of  mouse  kidney  at  certain  tlasess  after  inoculation  is  of 
sufficient  titsr  (10*-'° ■^  to  10^ ''^/m^-)   to  b®  poorly ;,  -JJ"  at  all,  ex- 
plain®d  by  possible  concurrent  viremia.  On  the  other  hand,  recent 
herpes  and  vaccinia  isola'bes  from  suan  have  not  been  found  in  rabbit 
kidney  folloving  inti-avenous  inoctilation,  '/irologic  studies  of 
urine  are  similarly  being  performed  to  evaluate  the  significance  of 
m-inaiy  cells  containing  inclusion  bodies.  Studies  of  57  hospital- 
ized patients  with  WW   type  9  seen  during  the  sunnner  of  1958  have 
correlated  virologic  and  clinical  aspects  of  this  disease. 

STAraifDXOCCAIs  One'  aspect  of  the  alarming  staphylococcal 

HIOBUM  problem  is  under  unique  study  here. 

Investigation  into  tlss  pro- 
duction and  inhibition  of  penicillinase  have  revealed  that  &   defined 
media  containing  relatively  few  amino  acids  promotes  the  production 
of  this  enzyme  •-  encountered  invariably  in  resistant  staphylococci 
isolated  from  man.  Production  of  the  enzyme  has  been  shown  to  be 
independent  of  bacterial  riuiltiplication  and  to  be  inhibited  by  the 
use  of  analogues  of  some  of  these  essential  araino  acids.  Studies  of 
another  important  bacterial  infection  in  man.  Salmonella,  have 
centered  around  the  carrier  state,  which  complication  continues  to 
be  a  problem  despite  otheiTijrise  effective  antibiotic  treatment.  Stones 
recovered  at  cholecystectomy  in  11  patients  have  been  found  infected 
in  eveiy  instance ^  whei-eas  gallbladder  wall,  liver^  and  bile  wei'e 
less  frequently  cultural)^  positive.  As  a  result  of  these  studies. 
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five  stones  from  three  carriers  were  iaiplanted  into  the  gall- 
bladders of  five  i-abbits ,  galjionella  was  subsequently  and 
repeatedly  Isolated  from,  atools  for  periods  now  exceeding  seven^ 
six,  sixp   four,  and  two  months. 

AInraSODIES  HI  Extension  of  the  technique  devised  in 

ASCX!CIC  FUUXB  this  Laboratory  for  the  production  of 

potent  antibodies  in  ascitic  flxiid  of 
mice  ha.ve   shown  difference  in  x-^sponse  of  some  strains  of  inbi'ed 
Slice »  In  addition,  plasma  cell  turaors  have  been  induced  by  this 
method  in  tlaree  BAIS/CAnM  mice.  This  method  has  proved  suitable 
for  the  production  of  viral  antibodies  at  a  great  saving  in  time 
and  aiaaber  of  animals  necessary «  Continuirig  studies  of  patients 
with  lupus  erythematosus  and  asasEsaglobulinemia  have  revesU.ed  that 
with  a  Eiuch  more  sensitive  technique  of  measurement  patients  with 
the  latter  disease  do  have  de'bectable  antibody  to  a  number  of 
enteroviruses.  This   provides  a  partial  answer  to  the  intriguing 
observation  that  patients  with  this  disease  seea  to  handle  most 
viral  illnesses  well  and  without  recurrence --in  conts^st  to  their 
experience  with  bacterial  disease » 

HLASIASIS  I^rasitic  disease  research  this  past 

year  has  been  most  productive  in  the 
problem  of  filariasis..  Ti"Eni3mission  of 
the  disease  has  been  shown  to  occur  at  low  levels  of  isjicrof  ilartal 
denisity  (e.g.^  1  iaicrofilaris/20  mcr   of  blood).  Mansonella  ozzardi 
infections  have  been  shown  to  respond  less  well  than  Wuchereria 
bancrofti  to  diethylcarbaniaziiie  treatment ,  and  tetracycline  tes 
been  shown  to  concentrate  in  the  Ed«3.t  X^a  loa  worra  as  well  as  in 
Dirofilaria  iiamitis  and  Ascaris  lumbricoides.  1!be  avidity  of 
filarial  tissue  for  tetracycline  is  quite  remarkable  to  observe. 
The  phenomenon  is  distinguishable  ±n   vivo,  which  would  suggest  a 
method  of  diagnosis  of  the  disease-  Fxorther,  by  chemically  com- 
bining tetracycline  with  an  active  anti-painasite  compound  effective 
therapy  iaight  be  achieved » 


In  association  with  the  Laboratory  of 
Xamunolo®'-,  members  of  the  staff  of  LCI 
have  devised  and  evaliiated  a  test-  for  systemic 
lupus  eiytheiaatosus .  It  is  baaed  on  a  reaction  of  lupus  serum  with 
purified  aniiisJ.  deoxyribonucleic  acid  and  it  uses  the  volcanic  ash, 
bentonite,  as  a  vehicle  for  precipitating  the  reactant6=  The  results 
of  this  test  are  nob  identical  to  the  conventior.al  lupus  cell  prepara- 
tion since  they  do  not  so  far  show  significant  cross -reaction  with 
patients  with  rheumatoid  arthritis.  An  extensive  survey  among  non- 
liipus  patients  revealed  almost  no  false  positives.  ShuSj,  a  positive 
DMA-bentonite  test  strongly  isadicates  the  diagnoses  of  systemic  Iv^us 
erythematosus .  This  develossiient  wiJ.l  have  wide  application  because 
of  its  high  specificity  and  ease  of  performance c.  At  a  basic  level, 
it  appears  to  reveal  a  hitherto  unidentified  reaction  of  lupus  serum, 
feny  consider  that  this  and  the  other  reactions  of  lujsus  sertssj  ai-e 
iiKiicative  of  a  complex  autoseasitization  to  the  hosts  own  nuclear 

COHEpOnSGtS  . 
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BIOIi:»y  OF      Significant  scientific  findings  in  tlie 
TIRUSES        biology  of  viruses  represeat  the   begiaalDg 

of  syateiaatic  elucidation  of  individual  facets 
of  larger  ps^blems  and  the  developasent  of  technical  and  pro- 
cedural tools  for  futiire  use-.  Under  the  former  cesae  the 
studies  indicating  two  mechaaisinB  of  rirus-cell  association 
after  adaorption,  the  mode  of  action  of  ceirtain  -ri-rus  inhibitors j 
the  intracellular  carrier  infection  with  typhoid  organisms  and 
their  susceptibility  to  antibiofcies,,  the  localization  of 
increased  raetabolic  activity  in  tiimor  virus  infected  cells  to 
perinuclear  microsomes  j,  and  the  resistance  of  ICM  Tirus  carried 
in  tumor  transplants  to  the  isKOune  mecbajDisiBS  in  vivo. 
Technical  developaents  include  developaent  of  methods  for 
continuous  observation  of  cells  in  tissue  culture  by  phase 
contrast  microscopy  and  the  better  ■preservation   of  metabolic 
activities  of  subcellular  eleasents. 
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GEU.  BIOIM'Y  'llie  work  of  the  Laboratory  of  Sell  Biology- 

is  dcTe loping  alocg  asTeral  lines  ^     I'be 
sevea  "non-essential"  aiaino  acidSj  which  the  cell  can  syatbesize 
in  SBSounts  sufficient  foi-  optiiaal  growth,  have  ^een  fo\m&  to  fall 
into  three  sharply  deficed  groups,     Ispartic  acid,  asparagiaSj, 
glutaasic  acid  aad  proline  derive  their  carbon  almost  vholly 
froB  the  glutaiBiD«  of  the  aaedliaBo     Of  the  renBalBing  three  non™ 
esseBtial  assino  acids,,   serine  and  glycine  su-e  laetabolically   iuite 
distinct  friMB  alanine »     When  cells  are  gra%m  irj  a  glucose-fr^e 
medium  on  ribose  and  pyruvatej,  the  serine  and  glycine  derive 
aloEOst  wholly  fncas  ribose.  and  the  alsciae  almost  wholly  froaa 
pyruvat©o     "Bhe  c«»ai2ino  group  of  all  the  asaino  acids  derives 
directly  froa  timt  of  glut^^aic  acido     A  large  number  of  other 
tr^asaasinases  known  to  be  present  in  these  cells  exe  therefore 
pJiysiologically  inaetivs  in  these  cell  cult\iree» 

k  paradoxic®!  finding  of  Esajor  interest  is  the  fact  that 
cert-ain  growth  factors  sre  rigorously  essential  for  growth^ 
despite  the  fact  tMt  they  can  be  synthesiised  by  the  cell  in 
SBSoiaBts  "irhich  should  suffice  for  survival  and  sustained 
laultipli cation o     &je  Ib  inositol^  which  the  cells  can  js^sJfee 
frcsB  glucosei  a  second  is  cystine,  vhich  t&e  cells  aiake  from 
naetM-oniae  and  serlaei  and  certai.n  awuse  cell  lines  r^^iUire 
pyntvate^  despite  the  fact  that  th®  cells  carry  out  active 
glycolysis^  and  are  thus  ccjatinuousl^y  nKiking  large  ajaounts  of 
pyruvate  s 

One  cell  Use  has  beesa  found  which  does  not  require  added 
inositol,  and  which  actually  liberates  siaall  but  significant 
amouDts  into  the  Bsedinaa.     Tbln  cell,  grcmtng  on  one  side  of  m. 
cellophane  nieisbraKey  releases  sufficient  inositol  into  the 
ffiediusB  to  permit  the  gTvwth  of  a  second  inositol-dependent 
strain y  gr©s?ing  on  the  other  side  of  the  seBsbranCo     Hbis 
es^aissple  of  parabiosis  rmj  serve  as  a  useful  saodel  for  the 
craarplex.  aset&bolic  inter^relationships  of  different  cells  and 
different  org^s  la  vivo» 

llie  pusgling  nutrJ-tionjal  re  lUirtMent  for  senasi  protein 
by  almost  all  cell  lines ^  despite  the  fact  that  this  jir<yteln 
is  not  used  to  a  significant  degree  for  the  synthesis  of  cell 
protein^   is  now  nearing  solution,     Huaan  and  anlBsal  cells  are 
being  grown  in  a  protein-free  medixiiss  separated  by  a,  cellophane 
membraae  fttaa  ths  sisme  isediuBj  supplesueated  wi.th  serum  protein 
and  proteolytic  ensyioeB^     It  i.s  obvious  that  essentisA  grtuwth 
factors  are  being  pr^ovided  which  are  either  Initially  bound 
to  the  aerusB  pi»oteia^  or  are  forced  fstm  it  on  proteolysis  o 
The  Identification  of  tlse  specific  enzymes  coneemed^   of  the 
cypes  oi  pro-fcein  '^yiaich  cen  i^lease  the  active  growth  factort's)^ 
and  its  chemical  identification,  are  under  continuing  study » 


"38- 

BIOSYIfHESIS  Sfee  second  jssajor  line  of  investigation 

OF  'VIRUS  concerns  the  biosyatliesis  of  the  viru.s 

macroBsolecules^  with  particular  reference 
to  th&  prseursovs  us^.  l^j  the  c©!!^  ®s^  ^fe®  ttea  com*s©  ^f 
thsiv  systbeaia  j'eXativts  t©  tfe©  s^pamFeaeg  of  jsattufe  ijlsms. 
©sittse  sfcuSies  Mirs-  bees  ssade  possilile  t>5r  tte©  usa  @f  hi^ly 
radioactive  pi-ec-ursors,  and  the  developaisnt  of  techniq^ues  for 
the  rapid  purification  of  lar^e  aajounts  of  poliovirus^  gz^'tns 
in  susTj'snsion  cultures  of  Hel^  cells  =     ike  results  to  date 
indicate  that  most  of  the  viral  protein  ^ad  nucleic  acid  are 
syathesixed  at  about  the  same  tiise,  siimiltaaeous  ^rith  the 
appear&nce  of  matujre  infectious  virus.     Both  the  viral 
proteiB  &2d  aucleic  acid  are  synthesized  frcss  the  Esasall 
isolecu3.&r  veight  ecinpocents  of  the  acid  soluble  pool  of  the 
cell;^  rather  than  hy  the  "breakdo»WB  of  the  prefoj.'med  cellular 
protein  asd  nucleie  aaid.     '£n  the  case  of  vaceiala  virus^ 
fcsQtseverj  sjost  of  the  xiizcleic  acid  is  systhesised  within 
six  hours  sfter  iofectioiii  at  a  time  when  only  small 
amounts  of  jsatiire  vii-us  have  appeared,  and  approxisaately 
six  hours  before  vl:rus  for^^tiOD  is  eosarpleted.     The 
significance  of  these  fisdings  is  under  continuing  study. 


The  lafeags£®ry  aiad  its  assoeiatsd  eliuiteal  sar^i©®  fe.sr®  ssMe^'ed 
©ofssidecalsl®  st&bilttj  ®f  funefeiois  ia  th©  f©w  y ©as-s  sisig®  they  weire 

illn©8S€8  '^i  s'^eial  res^sr^b  in£gif@sfe  feE^€  bsca  .a®ie»gs»jl®£«,>dc.     fos 
®^«apl@^  ^b©r®  m-®  ab@iat  30  p®fei®nfes  ■witfe  ^stig  fibrosis  ®f  tli® 
p«sii©?®a@5  10  with,  fsiyi^®""  ©s  aggasseaglobaliasiaiaj,  30  ■with  cSissesaima^iji 
lupus  eX7th@a®'tosig@  7  sim^^wal  eB'bmn®llB.  ^sm'sirnvsg  sxtd  stHSBSiZ'Ous  ®st»m& 
©f  fungtts  infg^tiosi  as'aiiafel®  i®v  r^gail  ^fe@a  g'®s©as'^  intes'ess  r^^-aife® 
ito 

^  witfe  all  ■f«?®lvli2S  and  d^^slopisag  p^'S^S'saaSp  fe®i?c^#^^  soais©  old 

mmt  ■iss^'sts&t  &£  them  ie  uadoufetadly  fttie  i.a©k  of  ia£@iffiaiists 'sud 
siE'iior  staff  m^a^mt&r     Afe  p!g'©8g!iat  BTo  Jo&a  Ota  imd  Ife'o  ¥ffigis©n  Saight 
sfis  el»»i  oaly  staff  -asgaabers  -s^©  hswe  ©isaplesed  eom'^-aeiofaal  Ss'siaisEg 
tn  iat®rffial  medieiEi,,  ^ile  teo  H#affy  Bgj®^  tjitls  eartifieatieffi  Iss 
fSiw^i^i^©  »s@dl<giR®i,  fea®  fe€ga  fg-imarily  graiasd  io  farasiftelogy  ss;d 
fegcjpieai  93.®di©iB@^  ©c^feiRifsg  epid^iolsgy  with  #  ©liaieal  feaekgroandc. 
Wi«A  a  fotmtial  s&tvi®m  &i  52  beds  amd  «  daily  egasras  of  38  t®  4t 
patients p  tMs  staff  is  tes«ffi©l,«ttto     Ife  would  sot  bm  aK  e>saggeiraei©!s 
of  n©@d8  t®  >s®asid€s  that  b®6  less  tteaa  8  fwll-tl®?,  Iss^esfeigafces"- 
©l^iBigiasasiy  iB'Siudlag  afe  l^ast,  t^f®  f^diaSriei^is  »®  assigned  feo  tte 
labosatosyc.     fa^se  ■®ould  Isg  in  addition  to  12  elinieal  assoeisteSo 
As  a  bsgiantegj  sib  ©ffoiet  is  feeing  made  to  firad  a  p®diaeri€iim  to  fe@ad 
tfeis  secticBR  9i  @m  vmmm&h  ptfoggaa  «ad  m  intesaisfe  traiB^d  in  ®ll«sgy 
«ad  iHffittaol@gy  to  feakig!  sf^ef  this  mm^o    ©a  tlj®  basis  of  thm  hwtmi  mif&wt 
w@  hme  slTsmdy  m&imp  it  is  apgsareat  that  it  is  diffieult  t©  fii&d  well 
^wilifigd  mm  ia  tfeaee  ©lisii(g«d  specialities  ^©  a^e  also  good  im'^sti" 
sai;®s©o     It  affeafs  tlmt  ©aia^'i©®  fetr  iSiu<Ei^  mm  ia  isediml  e<gh0©l»  are 
iner^siffig^  Bjakiog  SReruitEEafc  diffi<gttltc     Anotls®s'  i3s^>©?rtaEt  soufee  of 
s«®h  p©E»oisa@l  aay  b©  tfe®,  ©linieal  associates »     "^msm  mma  atm  of  feigh 
©alibis'  md  it  is  flaaaed  t©  in^it®  8<mm  @i  thm  tmem  fgeaaisisg  of  tfeea 
£®  r@asin  wifeli  tfe®  laboratory  for  sm  additional  yms  ©«■  fcwo  md  ffoas 
th€^  s  p«smm€i:it  &ta£f  !ai^^@?  may  be©^a  wailebltHo    This  f!?egcffiB  is 
j»st  fe^gimis^  md  it  is  lik«ly  that  2  or  3  yms&  will  fee  n«aded  t© 
jwlg©  its  ©ff@@tiw.a®sSo     It  is  thm  ©liraleal  dir^^tor's  -wi&w  that  tM 
ae-quisitioB  ®f  MgSily  q»»alified  f^ssona®!  would  do  more  t®  inew&e^  the  . 
ps©dwgti'¥ity  of  tte«  Isbow&t&sf  tteaa  any  othms  meaeurso 
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I  hm^m  iisdisatsd  thmt  pafei^at  ®afc©ffisl  is  mstm  readily  m&ilahlm 

s®listtstiOT  f®g=  f©«®KTsl  o£  fels«  s®l@©«:®«l  «feiei@s  ffimtijmed  @arli®ffo 
ffeis  @3Sf>«ri®B©©  has  -toBssnatratM^  I  feell^Nj!?®^  thskt.  th®  gsgiod  s>@qiaif®d 
to  ashler®  «  ©©BtiouiiGg  s«ff>ly  ©f  a  spaeifi©  kiad  ef  eliRissal  laatasial 

©£  isia®  psogr^Bo     f@r  sssaasfil©.,  BTo  1«;s  4®  a©w  ssaeiisnslly  kaosm  £®'ff  Ms 
iat«5effis£  io  fusagss®  4i®®as®  aad  fge^xstly  th&zm  fess  fe@®s  aa  in@r®as@4 
rsfessal  of  pafeieafe®  with  ftsissss  (Sis®as®  t®  bisso     fte*8®  rgferjeal  ®itmn 

grofelesaii  ®f  ga^i^sit  referral  £®  frofel^Bs/iiffiies'  p^ysomsa;!  rffi©r«lfeBs@nt<, 
There  i©  littl®  q«®s£i©ffi  is  0^  aind  fefeafe  if  we  had  &  go®dt  gje-di^ferifgiiSB 
and  a  fe<w  »@r@  e@s!i  Mth  l©i^°t@Esi  ine@£'@@tsi  iis  sf>«tgial  dis^assSj,  w@ 
would  s<&i®i3^  !»m'@  maiw®  mad  h&tte.'g  pAttmnt  fmtmttsl  t®w  study  o 

Tfeis  y^ar  f®r  fefe®  firee  £iaa#  ?f®  have  initiafc^d  &  ps^gsmt  of 
fele-gk  tiiB®  ©f f  fojf  slioiieal  asso^iatas  s®  they  may  fedk©  ^sg  la&offatosy 
in^esfelgatioBo    A£  ps«8€»t^  thay  hs^@  ©a®-felaird  of  tlaeis'  first  y®sf 
off  and  about  sn^^^lfi  &£  thmiw  aseond  year  f@f  tMs^  pu£p@s©o     Mi  of 
us  fsallze  thAt  tMs  is  insaffigient  to  ®«fca&lisli  ©e«p@t©a©fe  to  lal«3>= 
ratory  methodology  but  it  stould  assist  u@  to  s@l@@t  tha  t^io  &w  them® 
men  £or  E'sapfointmeat  in  suS»8#qu@nt  y@ars^    Tl%is  flan  isaltss  it  n@@@8~ 
s«ry  for  us  t@  himm  sob®  lafeorstosy  spa©®  f®f  tfeese  la^a.,  ®»f@@i®lly 
eine®  w«  inef®asad  tfe©  nm&t&s  t©  l2o     It  also  nsqui^®®  ix6(ES©as©d  fwad® 
fof  th®ir  op«satimio     T8a«>.®«  lt@a«  will  fe®  fsqisasfe^d  im  tutmm  feudgetSp 


It  may  b@  ^obser^^d  tMt  «<»  customarily  hm^  a  Imgm  nmhms  of 
ges®aif(efe  prrojgssts  listed,;,  s^sffi®  ®f  whieh  ar@  ei^pl@t@ly  iaagti'??®!,  or 
a@arly  sOo     Tfeis  is  w^esssary  ®o  that  w©  taay  hse^m  a  r®gul.ar  flow  of 
patient  isat^riaio    ^@zi  the  nisssiiig  @@r^^i@<s  snd  oth@re  iti  igka^g©  &i 
l»ati«nt  @«¥®  as-^  prspar^d  far  «^®ut  40  f)atiant8j,  it  is  iasffieisnt  m4 
hmd  on  tte®  taorai®  of  tfe®  «taff  t©  fea^®  f@w©f  patient®  £fe«»,  feMso     Thusj 
Ijy  iiSR^itag  a  n»ai*®ff  &t  Mftmvcmt  pw&jm®t&  a  eoKtinuous  flow  ©£  f>atl®aes 
is  possible o    Whm  on®  f¥©j®©t  is  to  b«  stagtemstas^d  adraiasions  uad@g 
othef  titles  ar®  ¥®du®©do     Its®  ^tmi<m&lj  !s®ati®n®d  l&<sk  of  smior 
f>efsona®l  has  also  limited  tfe®  Bua^@r  of  lofig-t^gm  pgoj^ets  and  tli© 
it  eontinulty  of  referral  of  patients  tfeey  igould  pfo^id«o 


An  inspostaafc  pie&hlma  ia  ©@na©©tion  witte  tli«  lisboratory's  pw&gsm. 
is  thsLt  of  trofieal  di8®a»©o     %!@r@  is  a  4m^p  iffit^rsst  fei  profel^is  iss 
far««it©l@sy  and  ts®fi@«l  dis@as®  in  tfe®  labosatoiey  and  in  tfe#  Institut® 
of  Allergy  and  Iafe<gtiou8  disea»@o    fl»@r@  ®p®  swssal  good  reasons  wisy  we 
should  hAw  within  thm  Hational  Institutes  of  fealtte  »  good  program  ©f ■ 
©liiai®al  investigation  in  tMs  are«o    F©¥  a  jmm  or  s®  Iteo  i^@  iia©  «ad« 
&  strenuous  effort  fe®  obtain  patiiisits  iow  ®u©fe  atudi®®  but  with  liiait@d 
sueeesso     H«  ^s  mmdm  agi?ang(^aent8  to  mwmim  stools  froo  »«tufti©d  State 
It  p^mrnxml^  miasionari^Sj  mad  @tfe«s'8  im  eas©  finding  fuffoses. 
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Thijj  teas  led  £©  th®  disetwery  of  a  aiasfecgr  @f  .g®©08  ®f  tropieal  ss:«? 
parasifcie  illae®®©®  ®aefe  y©aro     Us^y  ®r©.  n&t  tis^^ally  s@<»'®r©ly  ill 
jm4  to*®  w§^wmBmntmd  a  sfwmiie  ^isd  «iii«i@f«jffl'i®tel«i!  scswr©©  of  jffia«ft«ialo 
Ta©  ®£pa©.S65  @i  saainfeaissing  si  s©r@@i8iiiag  lialsoirsftery  f©ie  this  swd^gfe 

emsaselars  strongly  s^eofflK^Bi'ted  £fe©  ©©feafe'lislssisme  @£  »  ®liai©al 

«fflad©if  U.So  ©©sBtral  b^sS  Bdj&^mnt  t&  iarg®  6«®.asi!  tftei'is  ®^?i©«s  esefieal 

and  w®ffkiisg  tfeerso    lfeir@©^<ii%  mlmmtmd  iffifc©r®etiag  ©asas  »«sldl  fe®  &mx 
t®  Efeg  CliRissl  Osat®-*  frsa  efesr©  %?l8@ra  «p®©ial  sstssdi®®  wmm  nmmdmdc 
Thm  ®8£®felislaBmt  ©£  suefe  «  imife  wensld  fee  »  larg®  imiiigfeakiBg  bwt  ©a  a 
p>s®ll«Bia®Ey  feasis^  tA-s?®  is  tm®h  fc@  r®«OTiB®»d  ifeo     It  will  hm  «  Isard 
tisiag  to  aeesflsflisb  l^«©att®®  @f  Sto®  difficulty  @f  gtsfeCiag  qwalifi©d 
iis?i8'©®feigat©r®5  m&d  tte  Cliraieal  0ie(se£®s  ie  ilvs&ly  against  mkj  wm&mtgn^-- 
tsimt  ®f  fete  toferasuttrsil  staff  «£  tfeis  ftlsu^o 

Aii®tfe©ie  area  of  iffife@r@sfe  as  a  sosare©  ef  •ei«tl®«a£8  is  Alaska  wfe®r© 
th.g  Fisbli-g  H@al£&  S^r^?!©©  fe@@fital®  eaa  p^wid<§'  paEi^ts  with  iffif©©'£i0iiiS 
eeoBfiota  t©  tfeafe  S'agi©©..     C©x!!^7Sffs«s:imsis  with  tteos®  ia  stearg®  a£  that  ®®r^lse 
iradieat®  a  ©®ef>®s'ffiti-¥®  s££it^«  and  «®  ar®  feiggirasiag  e®  makm  spseifi©  aff- 
S'smg®8@ssfes  f @ir' adaissioa  of  ©eaaa  ©f  tfeos®  gjafclmtSo     Gmm  ®i  t&p^mstmi,  s 
feig&ly  lethal  i&sm  &i  feydatid  iis®as@j,  m\4  bact^sial  iaf®eti@ms  ai^y  b^s 

ffe®  l@fr©sy  fossipital  .©£  tfe@  Fusfeli©  Healfefe  Sss^i©®  ifi  Carwill©  is 
sils®  iat®¥©»ft^  ia  m  ®o&p^tmtl^m  smBmx^  frogg'amo     T&is  will  fes  laar© 


"mm  f@ei£ima  af  Cliaieal  Mwrn^t'Ot  wsiis  siSiS-iaasd  fey  DTo  ?«rffiora  Ki&igfefc 
®i»  .July  l^  l9S9a     ©Ko  JofeR  Fo  Uts  tod  fe@m  ssfciag  diie^efess  ia  addieioa  to 
M«  otter  »sp3«ESiteiliti®®  m  Cfe£@f  @f  fete  Isf^tims®  Mseaai®  S®rwi©®  ia 
ILCIo     He  ©aHiei©«3@s  ia  Elsis  la£t«nr  mpA®Uy  wifcte  soasewhae  grmter  feim®  now 
«^ailal»l®  t&  A&mtm  t<&  vmamasdh^ 

Dffo  Do«wld  fejisfB©  ff@j@iaed  LCS  &i&  J«sly  l.«  1959^  m4  tea*  sfmfe  i*8st 
®f  Ms  tiiae  m^ffilssasiag  s  £®s-£  i&s  »ystmi<s.  Impa©  erythsaaSos^iSo 

©So  Iteffify  Bs^@  has  fe®^  ©a  d^ty  witfe  £fe®  la&orat®«y  tteeugteowS  m» 
ysajfo  €gs@®pt  «©r  a  |>«s4Qdi  ®f  ®feoafc  2  mmfc&«  tfei©  f®ll  wtea  fe®  JB««i«g  a  towr 
®f  siifeislj  Gaima  m^d  f«a@aw@la  fea  msk©  a  m-^9e^  @f  filaelasls  f©s  tfe@ 
Fasi-°AB@s'i€an  Sfmita^f'y  Bur@ai»o 


Dso  Hmrry  SteissBan,  »So  Sakin  Bttff  asd  Miss  Slos®  Lisfeesnaffi  fe®s?@ 
©®ffifeint»@d  thmlr  smemstt^  in  tSie  lafeamtosy  Sfeif©«gfe«m£  £te  y^r* 
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With  eh@  ia^rdiasiag  interest  in  ini^tiw&a  due  to  fui^slj,  it  in 

U9tmt&ethy  that  ii^«?tant  ad^snees  in  tr@£tiseat  ar@  b^iras  »^^^®  ^° 
this  hab&«mt9Sfo     Th®  wuabms  of  fatimts   i^}  «t  th@  Cliai(iffil  Cental? 
QOH  trsftt«d  \fith  eaqp)&9teiri<sin  ^mits  the  @@ii«lwsi®ns  that  this  6tvi^    - 
is  the  fix'st  ^iimmti^st  tfsata@nt  £dr  8<»e  @as@e  of  ©ryftosoasal  ai^in° 
gitis  affid  is  a  auf^iridir  therap)@<i£tie  agsnt  in    hia8t(»^@<98i»  and  hist®-- 
plasffiosiso     A  etili  a@w«r  a&tihi®ti@  drug^,  kne^m  tmly  hf  mdm  mmtmrg, 
uad@s>  (»i$itgeiic€  stv&f  at  the  KIH  has  hesa  d@ia«!B8t7ated  in  l)^.  Chaster 
Saaons'  la&oratosy  to  b@  mma  mne®  mifemtl'^s  than  caiitketsriigin  la 
satper^amtal  icfsstiens  in  ssi©®  dua  to    Hiato^laaaa  and  Ma«tg«y€«go 
Tha  uaa  of  this  dirug  in  12  faticnts  with  a  nwsfeair  of  inf®gtions 
suggests  that  it  say  h®  eups^ios'  in  hunen  infs^tions  du@  to  thosa 
»wa(S  ftmgio 

In  studies  of  ^^i^al  diseases;  our  intoresttes  vorm  and  oksra 
foewaed  on  fossihla  iss^l^^isaant  of  the  kidneys  in  inf«@tioao     In 
addition  to  slinieal  and  lahorato^  studies^  aff>r9friate  to  the 

dissaaes  C^esfiratorj^-  aseftie  neningitis^  et(go;)p  sf)®@ial  efforts 
hm>@  been  dwoted  to  eeareh  for  ■v'irus  in  urine o     Xn  the  p>£8t  2  years ^ 
6  enteroRTiruses  hm^  been  found  in  urine  of  fatients  and  5  of  these 
urinary  isolates  hc^'e  heen  studied  in  anisaiSo    firal  (sontent  of  nouse 
kidnev  at  sertain  tibm»  after  inoculation  is  of  suffiisient  titer 
00^-5  t@  I#o0/B8g  J  to  !,«  go©siy,  if  at  all,  e^lained  by  w&mibU 
<eon®urr@nt  <^ir®aiao     Gm  the  ether  hand^  recent  herfies  and  '^ec^einia 
isolates  froa  saan  hm^^  not  been  found  in  rabbit  kidney  following 
intravenous  inoceulaticino    firologig  studies  of  urine  are  siadLlarly 
being  fierformed  to  e<iraluate  the  eig^ifisanee  of  urinary  cells  son" 
taining  inclusioa  bodies »     Studies  of  57  hospitalised  fatients  with 
£0BO  type  9  seen  during  the  suner  of  1938  k«re  correlated  ^irelogi@ 
and  elini@al  aejsieets  of  this  disease o 


On@  m^dit  of  tbM  alasraisig  etapli^locsiccal  pg^blaa  is 
^ani^ue  @t««iy  h#f@,     £z!f^@£tis££ion  into  the  p)rodu(gei@n  and  inhibition 
of  fmisillinass  ha^>§  wmm&l'B&  that  a  defined  asdia  containing 
s-^lsti'^sly  few  aain®  aeids  froaotes  the  froduction  of  this  enByae°<- 
@n@ounter®d  in^^ariably  in  resistant  stafhylososci  isolated  fr«B  nas&c. 
frodustien  of  the  @n^»e  has  been  shown  to  be  indefendent  of  bacterial 
SRultif ligation  and  t&  hm  inhibited  by  the  use  of  analogues  of  amm  ©f 
these  essential  asiln>9  mmMxc     Studies  of  another  ia^iortant  ba©t@rial 
inf^tion  in  aara^  Sa[lgieg^|l^„  h«^  centered  around  the  carrier  state , 
visich  c<3i9Bfiication  c^stinu^s  to  be  a  frobl^n  despite  otherwise  effective 
ssttibiotic  «reataento     Stones  recovered  at  cholecystecto^  in  II  p»ati@nts 
hmis  been  found  infe@ted  in  «nrery  instance,  whereas  gallbladder  wall^ 
li^er;  and  bile  were  less  frequently  culturally  positi'^ec.    As  a  result 
of  these  studies »  5  »tones  froa  3  carriers  wsre  iasflanted  into  the  gall- 
bladders  of  S  rabbits o     Sal«»nella  was  subsequently  and  refeatedly  iso° 
Isted  froa  stools  im?  periods  now  eaceeeding  7^  6$  6^  4^  and  2 


„  5  - 

E^t@aa±m  «£  &hm  t«<elmiqu@  Amls^  ia  this  h^&rait&rf  tow  th'^' 
fK&du&t±&&  of  fotmz  antibodies  in  aseltl@  fiui4  ef  rai(S@  hmm  sihrnm 
di£f@r@n@t^  in  fosfoias®  ®t  smm  strains  of  io&trsd  «i@«o     In  Addition ^ 
^liasssa  ©«ll  Mimosa  hm®  b«ian  indueed  by  this  aetbod  in  3  ISMJi/CAaS 
&!Lm.     This  ^gb€id  tea  proRs^ed  suitable  f»r  th#  production  of  -^iirftl 
as^i^»odi@s.  &t  £  greets  dfif^iag  in  tisae  and  nui^«r  o£  Aniaals 
Cssieisstaiijg  @tu^i®@  og  patients  vitb  lw^»  ®syeb«aBAtosus  anc 
glL^taiiB^iaW^®  trnwrnalsA  that  vitb  «  iBu@h  «or@  s^nsitiw  t«@hni<sue 
t0g  {!^iai£ts£^@nt  pstisets  with  the  lstt«r  M&^m  do  hs^s  d®t«@t«bl« 
ig»£ib^y  te  a  nu^^s'  ^f  (sntsr^^icussso    l^ia  ^er^id^e  »  farti&l  i^ewsr 
t&  fhm  intsisuing  @b@(iO'ati®n  that  fatisnts  «dLth  this  dissae@  8e«e»  t® 
haisdl©  «B9»£  ^i^al  iXlnsss®*  well  and  witfeoat  g«@»ss«n@®— in  e«»ntr«fflt  fcc^^ 
th@i^  @s^$^im@@  with  beeterial  dii 


fairaaitie  dis^ass  t@a®&w^  this  f&ut  j^m  has  b@ea  raost  fir»-° 
du^.ti^@  in  th®  ^^obl@a  o£  £il«7i«siSo     'Rransaission  e£  the  dls«ai»® 
hae  b«en  shewn  td  »@ieur  «t  |<r^  l^els  ^f  Bi«¥9£iiarial  density 
Ceogo,  1  »i@^o£ilaria/2@  tas^  @£  blood)  o    Mansenella  osgagdi  in£®etlm£ 
ha$'®'b«@n  ahotm  to  resfond  lees  well  th^  Wu^^y^sria  b^^^cjjlti  to 
di@thyl@awbaniasin«  treatnent^  and  tetrasy^liae^  has  b@en  sko«m  to 
€<9n®@ntrat@  in  th®  adult  I«a  1^  v@tm  m»  well  «s  in  Mi^^fil.ayia  I^^UM. 
®ia^  A^^ffiK^»>  l«ai^gi®Q^<»««''    ^^  widitf  of  filarial  tisau®  i&«  ftetsa- 
©yslin®  is  ^wit©  ff®iii0skabl«  to  sjbsers'eo    Ihe  fb^nomenon  ia  distinguish- 
atoi®  1^  -^i^^,  ishi«b  ««mld  suggest  a  SMStbod  of  diagnosis  of  the  di« 
further^  by  di^ii®«lly  efi^ining  tetraeyeline  with  an  aeti^e  ®Bti= 
^a^asit@  ©es8g)Ound  miesmtl-^m  therapy  might  hm  aiehis^edo 


In  association  with  Mto  John  Bosie«^i«h  of  the  LaboraKosy  ©f 
Xatnunolosy^  taaa&ers  o£  the  staff  of  LGX  ha^e  iimia%d  and  af^aluated  a 
test  for  sy8t«Bi@  lupus  erytheaatosuso     It  is  based  on  a  reaction  of 
lufua  se»n  with  petrified  aniaal  deoxyribonu«iei@  aeid  and  it  uses  the 

wlcani©  ash^  bentoafitep  as  a  ^ehisle  for  preeifitatiBg  the  g-eaetantSo- 
Ihe  results  ©f  this  tmt  mm  S8®t  identisal  to  the  ©onwntional  lufisa 
eell  fff^arati«n  einee  they  d©  not  so  far  show  eisnifisant  ero8e° 
reaction  with  patients  with  rheumatoid  artferttiso    An  eatenei^  suwey 
anong  non^lufus  fsti^ts  wmmlmi  almost  no  false  gositi^eso     Thu*»  a 
f©8itiw  M&"beffi£oEife«i  test  strongly  indieates  the  diagnoses  of  syst^i© 
lu-pis  ®ryfcfe«Mtt®8U8o     mis  d®^«l®f»ffint  will  has?®  wide  agijili^ation 
because  of  its  higls  spe®lfi<8iey  and  ease  of  ferforaameSo     At  a  b«»i@ 
le^el,  it  affeers  t®  repeal  a  hitherto  unidentified  reaetion  ©f  lufus 
seruBo    Many  ©onsider  that  this  and  the  other  reaetiona  of  " 
are  indigati-w  ®£  &  miml'm.  autosensitiiation  to  the  hosts 
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Otter  Imp«8£igag®g"s3     Sl©ra« 

T&t&lt  Sod 

©ttesrs  5o3 

T@  d@=r@i^^^  direst  aad  ^{t9wdlnm.m  tl%@  f^ag^^ss^  <»;!  '^Ii®  lA^-s&t&wjg 
&»  d@£ie#d  iB  i;Si«  iadi^iduel  r@@®sir@h  f)S'oj«ss&os  ^@£®  naieffies&iry^  t® 
!r«°di2f«ig£  individual  frojse&e  to  memt  &it^mt  tm»As  ead  ad^erae#a  iss 
th@  fi«ld;  to  align  slinieal  psoJasKa  with  patieat  en^aiiakiiitjg  m 

fsmftdm  £D  »ikex®allad  sta&dard  o£  fatiaac  eara  fo?  pesianta  utilised 
in  ism»®m:®hc 


'  Organisa  wailaUa  staff  and  traeruit  qualifiad  pm9mm®li  l»9t:l£ 
ffoSeesional  and  m^»psof®as±&aAl  ^  to  d^^'^lof)  tba  pi^ograffi  and  mrry 
out  its  ainai  ®loa®  liaia<m  laith  araa  aadi®al  aoeiatiaa^  inatitutimtc 
and  individuals  fa?  7afa:rral  of  patients  vAnom  diagnoisaa  £all  ^tliin 
tha  aatira  or  proposed  diaaaea  rasmrtsis  eatagoriasi  |  tba  Mglsast 
standards  o£  fsatiant  ®ara  are  maintainad  hf  ealsstion  of  fuali£iad 
fibyeieiansi  th®  da^aloftaant  ®t  neeessary  foli@ias  and  e^msin^s^d  el®s«i 
and  dir«<igt  auftarvieion  of  i^atiant  €ara  a^ti^itiaa;  profaasioaal  eon- 
eultSK^^  &mrvtmm»  to  othar  institutaa  in  tkm  s^^a  of  infaatioua 
dis@S(S@@|  (gontinuad  guidanea  of  raoaar®^  froj^^te  undertaken  by 
im'^atigatorsi  aaintanans®  of  staff  m»ralao 


Part  S  inebided  las  £/  ^  igf 
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Coe?>era£iEg  IMifesg     Lsfeoraeory  ©f  Isifeetious  Diseases  g  IMIB 

mn  I'ears  (eelesda^  year  195S)3 
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Project  Deseriptiotsi 

Objeefcivesg 

lo     to  defitse  elissieal  eetitleg  its  reie£ios  £©  isewly 

isolated  reepiraeoify  viruses  o 

2  c.     F«2^th®r  fco  defiiae  diagROsfcie  criteria »  pafcisogereesiBs, 
iosstme  resposasss,  persisteEeep  sites  assd  effeets  ©ss 
tissues  of  -^piras  ira  eerfcfii©  iKfecfeioss  of  respitatory 
passages  &nd  aoutho 

■  3o     So  st^Aj  host-parssifee  relafcioissfeips  ie  refereaee  ii© 
suseeptibilifey  «:©  cferossie  or  recisrrent  respirafeory 
dis( 


4o     To  ia^rove  clitaical  laboiatory  eeehfsiqses  its  the 

laboratory  cofsfirmstioa  of  respiratory  viral 
diseasa  diagtgosiso 

^gfihod8_E^l^lds 

Resales  of  elitsieal  ©bservafilosaa  aad  procedures  are 
correlafced  with  baeeerial^  laycologie  assd  viral  isoletioias 
eaployiKg  feotfe  aMraale  asd  eissue  eul£isre  feeehiaiqaesc 


Serial  ??0o       niMQ  °   Uj^) 


io     the  Virology  Ifelfc  ©f  fche  Ifsfecfcious  Sise&se  Sei-viee 
©KssaiBSd  a  tofesi  of  2064  speeiseas   fstssa  pafeierafcs  «ader  seudy,. 
¥ir»3s  ^a®  iselased  Ies  117  of  tfesse  speciaeasg  aehiev'isig 
etlologie  cosflssBsati©B  of  tfee  dlffigitosis  ia  a  to£ffiX  ©f  81 

2c     Its.  a  8£Bdy  ®f  fcespiraeory  illness  is  childse^B 
si^isieaneous  ixifecfcios  wiefe  fe^GsadsoH'ptioffi  vinss  type  1  &nd 
&  HeLa  eaeerovirus  (Fefce)  isaas  <S(S®osss£irae<gdo     These  findings 
f«r£feesr  eiaphasiged  tfee  diffiesalsy  in  ascrlbiag  respiratojcy 
disease  to  &  viTus  @.tid  in  ch&r&ct&^lzi&g  the  (sliMcsl 
speafcru®  of  illEass  pffodisesd  ia  ma©  by  a  single  vig-al  ffig(s*3£o 

3o     Fra®  m%  0!atbse®k  of  a  respirafceesy  illKsss  asoFdg 
childreri  oe  a  pediatric  s@r5?le«p  aia  adeacvis^s  was  isolated 
whicfe  ^ase  sa£i§e®icelly  related  £©  £yp€s  9  es^  15 o     fh® 
elialeal  sspscee  of  vira:!  iniectimt  of  these  paeiests 
hospitalised  f©r  ©fcfees:  eiiaieal  pr@bl€s^  wsre  described r, 
Ira  ©Efi  of  fehe  i^Sleafes  dwgiRg  this  seudy  tefeceiosj  wi£fe 
this  -\?irus  was  nssociated  tism^erawily  wish  reeuirs'saee  o£ 
active  rheu2ia£ie  fevero 

4o     &ployieg  the  £ech®iqa@  fi?s£  deseribed  fr«m  this 
Laboratory  by  Ltebemi&n^  et  alo;,  pot®nt  viral  assfeibedies 
wese  pjfodacsd  its  ascitic  fi«id  of  ©lee  its  subsfesraEiv©  sssiunts, 
fhis  teehniqae  rasuies  iss  s?abs£©Bfclffil  saviags  ®f  feisig  asjd 
eKpepsSs  aliewteg  f®if  use  &i  2etmv  sffiisalsa  asad  addieicssally 
is  «ssiq?i©lf  suitable  fas-  feb©  s£udy  ©f  antibody  I'sspessse  in 
the  siFigle  aaitaslo 

5q     AderiC^is-us  type  2  has  beess  isolated  i'S€m  ®  patiejst 
wieb  &  severe  respiratory  disease  efesraefterSsed  by  eliwiesl 
and  eleetroeardiogrsphie  evidence  ©f  vs^oc&tdttlB  o     Sisefe 
severs  iaariifes6sfti®iB  of  sdertovisus  issfeeSios  has  not  teea 
reported  to  otsir  teo^ledgeo 

6o     Ssspiee  £he  fa®£  thae  vinag  eeislogy  ©f  rfieusafcoid 
arthritis  has  beas  occ©si©a®lly  averred j,  ko  studtes 
ansployirag  laadests  viEologie  esehsslques  have  b®@n  doe©  of 
syuoviel  fluido     Ssaeh  a  sttsdy  was  uKdesrtaksK  &nd  efee  results 
pjsbiisfeedo     Mo  viral  sgeata  Isave  bssa  muc&f^Brmd  tims  iatc. 

7o     fhe  ka^wledge  eeaeensing  ®ou£fe  lesietss  du&  to  viral 
ffigeacs  feas  beea  ss:^aasised  ia  a  sfisposi^aBao 


So     Use  pr®s®tice  ©f  a  factor  ira  tissue  eult«jre 
preparafeioKs  lEsfected  with  c&rt&iu  sdesscvinsses  has  b^ea 
de^aissfcrated  Ko  be  capable  of  ©odifymg  feijaiass  gro«p  0 
erythxocjtes  (,     'fhigi  <gryfelsir©cyfce  rsc&pasjr  ssodifyisug  CSSK) 
fester  is  sep&s-sble  firo®  r,feg  isfeeticus  visms  p<sr£ieI<So 
PreliiaiBsary  evideee©  tedieaees  £feet  fcfee  m^chasisa  ©f 
®e£l,os8  o£  the  adezjcwlsrue  faeeor  is  disfcieee  ffcaa  eha£ 
of  the  f&ceptor  destipc^istg  eRsysss  ({RDE)  pt^aced  by 
Vibrio  efeolerseo     The.  -jgodificatieE.  ©f  esys^hrocyfee 
receptor  sites  aaj  possibly  be  dsae  to  ecaysaeic  actioac 

IliissSratgs  pi?©gregs  iits  study  of  «ei3fee  asid  ehsoaic 
respiraftosy  dieassssa  which  mrm  prijse  s^nsol^ed  pir^ibiaSiS 
i©  fche  iRfecti©«ss  dise^g®  fi@ido     Sfee  ^sJok-  ad^ssees  in 
fchis  field  are  b@ieg  ms.dm  te  settings  e^sch  ®s  ehis^ 
tjhffiX'®  fcfe©  eitotts  ef  resesfcfe  la,boirs&©Tias  i®  b&et:a5fi®l©gys 
i^eol©^  SLnd  virology  es®  be  eorrelated  with  sliEsieal 
Eaateri&l  rnidas-  Idsal  steady  eoEditiotiia  o 

A  aajesf  efforfe  is  esterted  «©w@rd  eiisaisal  stadigss 
4ss  rel&fciots  to  isewer  %"ism&f&&  m^iis'Sive^&d  fey  feisstae  essleigr© 

Proposed  go^gsfe  fef  ggojeetg 

S£idies  will  e©:at:iBt2e  as  oafSlitaed  nnder  "Ofejeetives'*  la 
patisKts  referirsd  to  the  Slisaieal  Cmt&tew  «.nd  i^  ©ehex 
hospital  or  ecsasamifey  s^isrveys  ?^en  i©dieatedo     ffeis  project 
should  fc@  @3cpaf&ded  b@e&«iae  of  th@  g?©st  ii^orta^ce  o£ 
cerefasl  eliElesi  sfetsdiee  ©sa  pafeietats  with  ^©spirscosy 
illraesses  ia  order  t©  lliak  these  illiiieases  w'ith  viral 
ageffits  ths€  ere  now  baieg  isolated  1*8  a  s?i;sg!l>®jf'  of 
l&bora£®rie^  o 


Parfc  B  isseludsd  Im  h/  lo  IJ 
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Fubiicafcioss  other  thas  ehatr&cte  ittm  this  projecfcg 

lo     CrasiblettfeB  Ho  (§0£,  Easelj  Jo  Ac^,  arsd  Ufcas  Jo  PoS   Respiraeorj 
illfsess  to  ehildran  sisBultaneougly  isafected  «7ieh 
hesaadsorpti©^  \"iru®  type  i  «Kd  a  g^ewly  reeegEiaed  Hela 
eBfeer«wlrus  CHE>o     Pediaferics  2^|2i§  234-240,  1959 <, 

2o     Craiableeto  Ho  @os  Eesel,  Jo  Ac  s,  Langiaacks  Mo^  and 

Wilken,  DoS  Jiilnesses  i^  children  infected  with  a^ 
Rdmuetwltue  aiseigesically  r@la£®d  t&  types  9  aigd  13o 
Jo  Pediaericso     In  press o 

3o     Kaeelg  Jo  Ao^  Lieb@mai»»  Rog,  and  Sai^hs,  HoS  Production 

of  vlsr&l  anfeibodies  i©  ascitic  fl«gid  ©f  aieeo     ¥irol©gyo 
Ib  press o 

4o     UESs,  Jo  Po8  Ffeelpsj  Bo  f  o  a  srad  Sssiefes  Lo  goS  Sfeesmitoid 
arthritis  g  ¥iral  sfewdies  og  adult  hmmu  Bjt^mtt&l  tluid 
and  tissoe  %s@ing  tissue  eul&ur@  eegimiqueso     thB  Sulle<£ir& 
i2C5>g   198-200,   1959,  eeergefeom  ^nivmtsity  Medical 
Scliool  o 

5o     Driscollo  Eo  Jop  Sfeipe  So  TUs  laseiaB  Sc^  Seaslaf,,  Ho  Sc- »  Jrc  .^ 
aiad  ©6s g  J,,  f„g  C&ireaic  aphthoiss  sfeeaeeitiSj,  feezes 
lablalis  asid  r®las«d  c®isditioRSo     Coiag>ia®d  Clifisicai  Staff 
Meeting  of  cfes  MatimMl  I?ssei£«tes  ©f  Heaitho     Asmo  Imto  Mo 
.^ieis   1475=1496  g  1959  o 

6o     Kaselg  Jo  Aoo  Sowej,  Wo  Foo  aisd  Igmeg,  Jo  Log  Modifieatioa  of 
eryehroeyt®  ffeeeptors  by  a  feefeor  Ie!  adeKovirus  amiapeffisioRs , 
Sutejieted  to  mCAlD  Sdi£®riffil  Cesmitteeo 
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1.    mi 


L:     0.1 


isste  seia^i®®  ©f  slis  p@6fe®g®^©i8  sad  IfflBjssjol.egi'  ®f 


lo     Isii!r«8eig&Sl<s^  of  t&®  ®CT^osaen«:s  sad  psedue&s  of 


6®  p^emfM®  &@ois  £«» 


item  &&  @bB&@B@  is  s  pseisaS;. 


2e     Emfe8tisQ«:i&a  @i  ps&pi&wtim  i^ltaiiag  e«»@§^i®@®e 

3«     i@p&?st®  ■^s®dw&tl@^  @i  s^'^l^  isKsae  s@s«ss  mS  ®f 
imo^ss®  «'in^ia3»  a®@i@i®  iUM  t®  pseduee  la^gs 
§!saaseiei@s  ®f  aasiteii®®  fe®  fe«  <saf>loy®d  is  mttlh&df 


ieisESi&ti«m 


passive  ^s®t®stlo&  S:se1mi<|use  to  si,mAf  ^3s&  &&imt@ 
®t  e^  rs^fval  ®f  ©§i€difi@  ^ei&sSy  Ss@eg^cms. 

&7  ttee  Wwsmh  p^ssSg  $ebfi!2ie>l  @B^ael;i©@9  ss^giaits^ 

So     SB^3@«i@asi@a  0i  samtt'O&a  of  ossifies  m&i®@sal@ 
isa&tt&m  ^th  fe®&&  elKS  os«&vs  sad  tsa€itl&mt<&d 


mt&m  ®f  a^EssB©  ra^ie  ssnsa  ©ff  «Sss^s®®"  ^»g@  asei&ie  iUU 
v&th  ats^^^le^®mm  isa^igssie  ffi@&@?i&l,  S®SiMit&  lim@  ®i  p^e- 

tlm.  psr®@«dus3S  thaes  lias®  ®f  f  ^@si^isss®@  as®  Mlm  t<S^^tiil®^ 
m&  defies,    S«iaieas@S  sli^iis®^  @f  &tmfhi^l@&mem  mtl^ml® 
m^mwlmM  ps^dvmsd  diiiesm,t  pAtt^ms  ®i  ^®muim,  ^th  gte 
®&tlv®  ismsm  essus  ths&  dU  e%@  iatsee  osgs^s^.    %M®  di£« 

^&€ig@@i@  fees®?®. 

@®?i«i3S  pa&Iie  ^sl^h  p^@&i@@. 


I®^;l.al  l9o  EIA'Ui  <*  2,41.© J 


lag  a  isi] 


fg-®4tssei^  i&  ffisis©  «f  a©sisie  f laid  &mz&iniug  Mgfe 


fM?€i.   l.@2     Fags  S«  S©« 


serial  S©.     ...IMPl.-    iSCeJ 

1 .    m;i 

LCadividual  Project  Report 
Cs.lmnd&r  fear  1959 


fhi§  projeet  tea  beeia  tss^orarily  i«&aeti^afe©d  d»s©  £o 
laek  o£  ps£iei3t  isstariaio     ICf  patieat®  fe€e«a@  availafel®,,-  the 
proje€£  will  fee  rm&^tlw^tedo 
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Individual  Project  Report 
Calend&T  Year  1959 


Prejeet  Tltleg     Aseptic  Mssaiisgitis o 

Principal  In^eatigatojfg     Dro  John  ?o  lies 

Other  iCffiveseigstos^g     Dro  laysrd  So  fyraet   (t©  7/1/59) 
D?r.  6©©rge  Mo  Cteem 
Julius  Ao  K«s@i 

CooperatiEg  IMifess     Childress"®  Hospifcalj,  WashiEgtoaj  Do  C^. 

Mara  Ysars  Ce&lsr.dex  year  1959)  s 
fetal s  2c95 

Professienslg       0o55 

Proje«E  Dsscriptiorag 

Objectives g 

a)  fo  develop  methods  and  use  newly  svaila&le  ^fch©ds 
to  diagffiose  the  large  gi^oiap  of  ison-bacterial 
®eBingo-eaeeph©lleid@s  o 

b)  f©  correlefce  etiological  findings  wieh  detailed 
hisfcorical  physical  sxsd  clinical  lalfeoratory 
obgervatioRs  o 

c)  T®  further  defiae  existing  etiological  eisfeities  and 
to  diseovar  new  etiological  eatities  iK  this  gr©up 
9£  di@@ese3o 

Methocs  Eiaployigdg 

Eospitslization  of  pstleiets   for  cliisiesl  obgervatiom. 
aiad  laboratory  studies  o     Laboratoiry  proeedisres  isseludes 
a)   tiss53e  culture  and  sdsekiliag  mouse  inoculation  of  Ei^terlal 
for  virus   Isolatiorag     h)  appropriate  serological  pF©ce<i!4ires 
with  acute  ®i?.d  eonvalegeent  sens®  for  the  kaewa  vir©l 
meaingo-encephaiitidess  Leptospiras  Toxopl&sxm  mnd  infeetioas 
BKjnonueleesiso     A  mmh&T  ©f  p&tlentB  9eleet@d  from  other 
hospitals  or  surveyed  grossps  ^ill  bm  sfctadied  gimilsrlyo 


2  -  Serial  BOc       WJMJD  -..Ipicl. 


?&timit  Ifafcerisl  and  Majos-  Findlagss 

lo     The  clissisalg  virologic  end  epideraiologic  aspects 
©£  ara  outbreak  iss  Washingtoaj,  Do  Co 9   io.  1957  of  asepfcie 
fseaiagitis  due  £0  fcype  III  poliovlrus  hes  bee®  preparsd  si&d 
accept: ®d  for  publicstioR  in  the  Amerlean  J<mmal  <&.f_.H:^gi®.agc 
the  details  of  ehis  studj  were  QSJjtioned  ia  last  year's 
Animal  Report  o 


2a     fe  Jalys  AugwsE  aad  Sepftesaber  ©f  1958  £he  Washiffigtots  ^ 
Do  Co  area  experlesseed  an  epidemic  of  aseptic  sseBisagitis  due 
prsd(^in^i%tl.y  to  ECHO  9  virus «     fh@  clicnicai  and  virologic 
&Bp@ct@  of  Illness  t»@re  studied  iui  57  hospitalised  patients 
B.nd  are  bsiag  prepared  for  publieatioEo     Of  special  isteresS 
^sxe  the  ocetixtiBnce  o£  sH»ci®  spassn  in  25%  of  cas@@  and 
siuscle  weaknass  ira  4  pati«nts§   the  imeresased  freqsaeney  of 
peripheral  leukocysosis?  the  high  perceistage  ©f  viral 
isolations   fro®  cerebifospissai  fluid  (74%  of  those  K@stad)  | 
sffid  £he  presence  of  viras  in  uritse  of  2  patients  o 

3c     'the  aseptie  meniffigiti®  eases  of  1959  ®r©  siailarly  being 
studiedo     Mo  particular  typm  of  vinss  ha^  seeiaed  £0  predcmirdate 
this  year a  and  afislysis  of  dats  is  proeeediago 

Sigroifieenea  to  Mlcrobioloeieal  Research g 


Mora-bseterial  aaeHiiagitls  arad  aseningo-eneephalitis  is  a 
aammfSi  m\d  ofteii  serious  disease  of  whose  etiology  aM 
psthogen'ssis  there  is  insuffieieat  ksjowledgeo     It  oftsn  results 
in  braid  damage  and  behavior  distzarbasaeeso     Is^reased  keaonledge 
saay  also  clarify  the  pathogeraasis  of  the  eaeapfealitic 
coBiplications  of  the  otherwise  mts^or  diseases  ©f  childratso 

Proposed  Course  of  Projeets 

Corjtinue  above  studisso 


Part  B  iac laded  Ims  /X/       Ho  £_/ 


f^iditftdisal  Project  Report 

'.xhiii^l-.,    ilmr  1959 


Part  B;     H^tsorsj  Awards,;   .sssd  P«iblieffit:l0B.s<. 
?ul>lJ«?etio?5s  ofcher  £haK  abstriitit'ss  fgosa  this  project! 


3.0     Siedler,  Ho  Dc  „  Kaltefs  Sc  So  5  fhrupp.,  Lc  Sr: ,  t^fcssj  Jo  P. 

'fyp®  IflS  paralytic  pelicasyelieis  Ip.  W®!sfeii!:.i5|'lr,oP!»  D^.  t., 
iB  1957o     Afflio  Jt>  Hygo     I®,  press o 
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Individual  Project  iSeport 

Calendar  fear  1959 


Projest  Titles  Aliergy^I^yjaoiogj 

Principal  Int?estigat©rs  Dro  Jofes  Po  Nssoia 

^to   Doaaid  Eo  Kaybo®  .CFroE  July  l^   19595 

Otker  Invest £ga tors  s  Miss  Sos®  Lieberaaan  i 
Miss  Margret  Huber 

Cooperating  CInitss  Laboratory  of  Infectious  Diseases^,  UMIDs 
TSs®  Laboratory  of  Inmnologys  NIAIO^ 
Division  of  Biological  Standards!' 
Laboratory  of  ¥iral  Produetss 

National  Eteart  Institste^,  Laboratory  of 
Cailular  l%ysioIogy  md   Mstabolim,  ICFMs  and 
Georgetown  University  Hedieal  Cecter  ilinicalL 
Laboratories o 

iSan  ¥@ars  Cealendsr  year  i9S9h 
Total g  4oB 

Profess  ioiiids     3ol 
Others  loT 


SHb°arofect  Is  Oisemses  of  I^ne  Etiology 
Project  DessFiptiOB? 
Ofojectiyesg 


lo  To  evsleate  tfe®  role  of  imsum  serea  gl^bnlins  ,ln  b^st 
resp©sa§@  t©  iafecticas  diseases «> 

2o  To  ©vainate  the  role  of  bacterial^  iangals  or  vi?:al 
allergies  in  recurrent  or  chronic  respiratory  diseaseo 

So  To  deteraine  the  rate  of  isetabolisfs  of  individual 
antibodies  ccseipared  to  that  of  gaiana  globulin,  and  to 
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iBFestigsts  the  t^chaaisa  rtsrsby  the  ratie«lo=©ndotfeeiiaa 
systea  diffeif©83tiat©s  bKBtweoBi  ®tfe®?^!s@  cheiaicallj  5j«o§8i3(BE 
spseifie  satibodieso 

4o     T©  8s®agHff©|i>  qaaatitati^siyj,  tM©  s-at®  ©f  syssttiesis  of 
sp©eific  aatibody  ia  th®  feuaea  diariag  tto  primary  awd 
secondary  iss^as^es  responses  o 


So    T©  Eeasiir©  qssaatitsti^©  diffe?8B©©s  in  tfee  specifi© 
©stibody  rsspoas®  of  seut©  leakeaiesg  ssorasal  israara  v©l«sit@@rS| 
hypo  aad  bypsF°gsBss®gl©6»islis3e®iaSo 


60    To  dl@t®sffii@®  !!9lsetbe7£  in  tls@  presesiee  of  a  specific 
aiBtl§®{iic  ehallaiages  the  speeifie  asitibodies  are  sel@eti?@ly 
s-emoved  tvom  tM  total  ex&g®!a©5as  ga®®®  gleljsiliB  isajaeted  irato 
sgsBsasglobisiiiieaia  patients o 

To    It  detgjjate  th©  rslstieaslsip  of  hos®@B9s  to  tlse  agsB^a^ 
globisliE@Me  stat@o 

8c     Tc-  detensiQ©  tia@  patbogeaie  sigBifioeraee  of  the  abisomal 
@s^  globsilira  of  patients  «fitSs  systemic  Upms  erytbesBatoseis o 

9o    T©  reprodssee  lispa*  lesioas  is  ®sp®ri®8Btal  ©mImIso 

iOo     T©  stady  tte©  aatlEiKCleag'e  Sfsti  B^  md  antlHeelffiar 
proteiB  factox-js  i^mnd  l^  tis®  ses-ra  @f  pati@Eits  mitk  systesie 
lupus  erytkeaatosus  asd  to  ®vai!3ate  tto  sr@lati@ffis^ip  of  tl3@ 
tits?  of  tfee  sMbstaaees  to  the  elisieal  status  ©f  tb©  pstissto 

Methods  Easpiewdg 

Clis^ieal  studies  sapple»sst@d  ^itilis 

lo     PlasM  ps-otelE  aMiysis  by  Csl  el®ctrop8i®r©sis  b®tla  by 
paper  ©feFossstegfaptiy  aisd  awirag  boaadasj  t®Qhniqms  Cb)  elsmle-al 
deteCTiEatioBaSe  md  Ccl  isfflsraaologie  assaySo 


2o     feaiaaisatiosi  and  testing  of  Kgspoases  by  s®ifolegic 
tee5sj3iqa®s  ©ff  bj  ehalleBsgeo 

So    Antibody  assd  totai  gmm  globssiiBa  alt®ratI@M  Masssferoffli 
ia  agaasBaglobaliHeais  patieats  folios^iag  fe®a:®®iE®  a^iaistratioiBc 

4o     Pstfe®a©gi©  stady  ©f  mimU  follewiisg  iisjsctiOT  ist©  tke 
eireffllatiHig  bi®®d  of  sisp-eeasioas  ®f  Lo  So  c@lls  md  L^  Eo 
bodies o 
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So     FSsase  eosstrsst  sicfeseopis  study  of  tfee  U  Ed 

Patieat^lategial  aaj  Ma^og  FiadiBfSg 

lo  Is8  cooperati©®  witfe  IDrc.  Howaffd  G©o<tesB  ®f  ths  Kati®Eal 
HsErt  SnstJtctc  aad  OFo  Fiefeard  Sfelisgren  ©f  the  National 
G&nceT  leastitete^,  stisdies  of  leipas  f aetor  as  Esieaseired  by 
tte  ta^^lea?  proteins  seasitizsd  sssd  ?ed  bloiDd  e®ll  techssiqii® 
sad  th®  fli!!0?@seent  antibody  tecbaiqis@i!  aed  its  eli^ieal 
eGr?®lsti@ss  hBw&  b®®m  coEdssetedo  Tliis  data  is  currently 
feeia®  prepared  for  pablicstiOBJo 

'2o    TSse  clissical  appiieatios  of  the  proeedttre  demised  by 
iro'JpiaB  Bosiee^ieh  of  the  Laboratory  of  Israunologj^  NIAID^ 
ilae  m<>b@ntoi3ite  flocculstioiQ  test^  has  hem  eoMueted 
Kithia  tfe©  fraragwg'fe  ©f  this  laberatorjo    This  diagaostic 
^©tfeesd  for  iystssie  lupus  erythesetosss  has  a  great  speeificityo 
TIsis  dat©  is  cayreatiy  feeing  prepared  f©ff  pMblicatioiio 

3o  '  C®jrtsiffl  KQter  p^esipitable  proteins  of  the  sejsris®  of 
patiesats  ^ith  collages  ^ascQlar  diseases  are  pro^idi^g 
liaterestiiaf  i^iSEieiogie  ptseaoiieaao    These  leaterials  are  being 
stBdied  furtliero 

4o    W@  are  €®atSESslsg  eliisieal  stedies  of  the  patients 
Kith  iespsss  @iyth@^@t@s@s  assd  agsasi»!gl(^«UBeiii@o 


So     1^  C09^rati@t3  with  Bto  Sa^suel  Bare:;  asid  SJro  Etagene 
Baraett  of  the  Oit^isios  of  Biit»lo@ie  Standards ^  the  study  of 

agaoasssglobtalisietsia  patieiets  aad  the  presence  of  antibodies 
in  their  ser^s  to  the  essteri®  ^ireses  has  beeQ  condeieted  by 
use  of  very  seasiti^e  techisiqmo  to  detect  these  atstibodieso 
It  has  beesss  found  that  all  of  these  patietsts  Mve  sigoifisait 
titers o    Further  studies  are  beiisg  eoodueted  iis  this  ^eia  in 
the  attesspt  t@  elieit  antibody  fonseation  bj  ssasis  of  polio 
vaceine  ii&  th&ge  aga^a^loballQaaics  aot  shmieig  a  sigsifieasit 
titero 

SlgaifieaBC®  te  iiierobioio^yical,  Besearchg ' 

Onchaaged 

Proposod  Coarse  of  Pro^eets 

Studies  will  be  coatiQued  ia  a  vsM®  .variety  of  eliisicai 

disorders  as  to  the  patk6>g@Q°h@st  factors  isiifoltred  iss  iisfeetims 
disease o 
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Stiodi'  ef  the  presest  raetfeeds  of  eliaical  Kaaagesseat  of 
a§a^aagl©bBlisssia  pstiewts  ©sp<scislly  as  to  th@  yeqiairedi 
i^qmmj  md  dosage  ©f  gajEsaa  globsliB  iEBjectiora  md  their 
MsageasBt  uitls  affltibioties  will  b@  coistisuedo 


The  isssBse  ssscteastiss  of  agsims§l0fe?aiisi©raic  patients  will 
b©  stEdi®d  fa^tfeerj  ©specially  as  to  their  K^spoase  to 
Fseciae  asd  othsT  asBtigessic  stiissaiatioHo    Hoa-amtibody 
faetors  in  s-esistaBs©®  t©  disease  will  also  be  stisdiedo 

~    Of  s  special  isp©rtance  is  the  eoQtiBB@tion  ©f  tli®  long 

teas  fellsiMsp  ©f  pstiaats  witls  systeaic  lupas  esytfeeHatossaso 
This  q«mp  of  pati©£stg  h&s  beea  tediously  foiloefed  in  tbe 

clifiie  @£sd  i^itli  f?@qties!it  ispatieat  sdsiissioia  m&  represents 
an  oiatstassdiEg  group  ies  regard  to  losg  tens  folioMfupo    During 
tfe©  cojsrse  of  the  CMiag  year  it  is  anticipated  that  tbe 
relatiesigltip  ®f  th©  eiiaiesl  csars©  to  tfe®  level  ©f  lupus 
factor  as  detected  by  the  besitoait©  flocealatioii  test  ?3ill 
be  a  sajer  etadea^ero 

The  pathologic  signifiearaee  of  the  U  So  eellj,  especially 

foQnd  is  diseases  other  thm  l^p»s»  ^ill  be  studied. 


Ss^b-pgoieet  lis     Ascites  Ira  lie© 
Project  Descriptioa s 

OblectJgesg 

To  detersiae  the  role  oi  gesetie  factors  in  the  pro^netlm 
of  ascites  ia  diffes^BSt  strsias  ©f  ®iee  by  staphylociSCciBS^ 
&djtsvas3t  aisctQreSo 

Sfethods  Eaployedt 

Differences  is  the  ability  to  indm®  aseites  iE  sabred  asd 
Eora=i?sl5g®d  straias  of  aie®  ere  preseatly  foeiag  iisTOstigatedo 

Ca)     CAFj^  A/yj,  BMB/e  Am^  CDBA/ZFp  atsd  DM/2JM  strsisis 
®f  Bice  K®le  preiraafflHised  with  horse  seriaa  asad  thea  were 
iajeeted  with  stapteyloeoecEss^adja^aat  sixttares  to  imdace 
ascites o    ¥ari®us  imiisaisatioa  sehedales  mm  esaployedo 
Seactioas  ©f  sice  to  iiaoetilatioss  with  ascites  IndQCiag 
ffli^sres  as  hypersesssiti^ityj,  Arthuss  reaetioa,  ©tCo^  are 
being  in^estlgatedo     la  edditioa^  yield  of  ascitic  fluid, 
persistesee  of  prodactioa  of  ascitic  fluids  and  titer  of 
aatibsdiss    is  ascitic  flaid  are  also  atader  stadyo 
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Cb)    Qaaatitative  rasas Jsretseats  of  pireeipitins  produced 
in  the  ascitic  fluid  of  these  diffe?ent  straiiss  of  aice  are 
b©is@  dosOo 

Cc)  Exaisiaation  of  the  gross  aisd  raicroscopie  pathology 
in  tb®  differest  strains  of  ascitic  aiee  kept  for  varyisjg 
periods  of  tifae  will  be  perforssdo 

iUorJMiiils 

There  is  a  narked  difference  in  the  response  of  s^sm  of 
the  inbted  straiag  ©f  sice  to  as  ascites  iraduciag  staphyloeoccas^ 
adjevaist  Hixtrare  tfeaei  that  sIsoot  by  the  aora-isjbred  straiSo    Tlaa 
TsaetioR  is  ffiore  ^ioi©!St«  asd  it  is  difficult  to  obtaia 
appreciable  yields  of  ascitic  flaido     la  three  of  the  BALB/cAaN 
aice«  piasna  cell  tusors  have  de^eiepedo 

Siqcificaaee  to  Mierobioloqieal  Eesearchs 

Eifidenee  to  deaonstrata  that  the  ascites  iadisciKg  property 
of  affitigeQ=adju^ai!t  sixtures  aay  be  geaeticallf  controlled 
ia  a  specifi©  strain  of  asoase  would  be  valuable  to  th© 
geBSticists  aBd  scieatists  eagaged  io  cancer  research o     If 
this  procedure  can  imduca  plasroa  cell  taaor  format ioa  in 
a  gesietieally  defined  ascitic  seouse  this  info^atiom  cm  bs 
of iaostisabls  ^aluso 

Proposed  Coarse  of  Projects 

To  coBtiaus  as  outlined  mder  objecti^-eso 
Stjsb-projlect  Zllg     Isateraetioa  of  Aatibodiss 
Project  QescriptioBS 

SfelMSiliss 

To  study  the  effect  of  eosbinations  of  asstibodies  in 
eo^ferrirag  proiectias  asd  recofflciiiag  the  results  obtsiisied 
with  various  theories  of  asatibody  syatfeasiso 

ESetfaods  Eaployed; 

Ca)     SalHoaella  eateritidis  aed  Salsoaella  typhiaariua 
aatisera  were  separately  produced  in  rabbits  and  the  fifty 

pe'i-cesst  protective  titer  ©stiaated  ia  passive  TOUse 
protect iea  tests o  -  ■ 
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ih}    ComMn^ti&^z  ef  these  Salaoaella  asitisei-ae  absorbed 
aEd  uKsbssffbed  weye  studied  iss  passive  ii^isisisatioa  tests  aad 
th<s  pr©tseti©a  afforded  sice  was  c^pasisd  witfe  tliat  obtaiasd 
B?heR  a  sisgie  Salaesslla  lEEassra®  sera®  was  eapioyedo 

Ifbe^e^er  cojabinatisins  of  Salraaaell®  aatib©di©s  K©re 
eaploysd  an  istersctioa  ©f  the  aEBtib©di©s  was  soted  so  that 
eahassesE^atf,  additioa  ov  antagotjisa  oecui'redc 

SiCTatficaaee  to  Miegobioloqieal  BeseareBig 

laterastiea  of  aatibodies  that  saay  bs  beaefieial  or  deleiesioss 
tsi  iadi^idasls  pt^^imslj  iimumiz®d  ssith  mot'mt  ageat  steofflld 
feQ  ec5Hsid©j©d  ia  ©^©17  ps-sg^aa  of  ^aeeiaatioBo    feplofsetit 
of  qmmn  flobtslin  in  passive  is^Qisatioa  aaj  M^@  siiaila? 
iHpliesitio^Sa 

Pgopoged  CoErse^of^aJectg 

T9  ©©atinsss  as  oatliised  UEdes*  ©bjeetlTOSo 


Faipt  B  laeladed  les  ^         No  ^ 
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Indiwidi^al  Pffoject  Seport 

Galeadas-  Year  1,959 

Pagt  B?     HoBorSfi  Awards ^  asd  Publications 

Publications  otfear  thaa  abstracts  froa  this  project: 


lo    Asatibodies  to  ©nte^o^is-Eses  iss  bype^-gaKaaglobulinerait 
patieatSo     Ba?R©tts  EsHgesaes  Baroa»  Sasstsels  WasoMj,  Jobssj 
aad  Otsp  MMt     T®  b©  pablisfeed  ia  Urn  England  Joas-aal 
of  ^dielis@o 
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Effidividyal  Project  Repos-e 
Cslmdar  ¥es.r  1959 


Parfc  As 

Project  fitl®3     Srateirlc  Diseases 

Prtocipal  Icvestigffltors  .  Sro  Joto  ?o  !?ts! 

Other  iBvestigffitors g     Dfo  Bayard  So  Tynm  {to  7/1/S9) 
Dro  Howard  Krwefts  Cfsiw  7/1/59) 

CooperatiBg  lteie;sg     H®r® 

Ma©  lears  'ic&les&d&r  year  1959)  g 
Totals  2o65 

Others  lc8 

Project  DaseffiptioBS 

Obiecttvaag 

Basic  leessdi^ss  of  the  ®tiol©gys  pffithogess^sisj,  «Bd  iswsaology 
of  enteric  «ii»«gases  whiek  tnclndei 

lo     tfee  evaluafciosa  of  astifeiofcic  is^iuffi©l®gis  aad 
sssrgicai  tfe(srspy  ©a  the  "carrier  stst;©'*  of 

2o     Studies  of  c@iliullar  &nd  h^imotal  medh&n.iams  in  &ctiv& 
SfiliBOKell®  infectifcms  a®  e©^®ffed  to  those  pres^at 
iB  the  ''carrier  atateo'" 

CliEical  studies  §  To  isavestigate  the  factors  that  prodnsee 
persisteisc©  of  baegeria  ia  scasBe  paties^ts  to  test  nmr  entibiotics 
ill  sueh  infectioosSo 

Methods:  Esaploy@dg 

Iv     Ccs^let®  bacteriol©gie  and  ifiaBasaologic  saar^ray  of 
enteric  disease  study  pstiesatso 

®)     iB  Xl£lg  dfifeermisatiOES  of  syKergit^tiCs,  or 
additive  ©ffeefcs  of  ccwbinatioitss  of 
antibiotics  ©n  orgastdssis  Isolated  ixam 
"earrifflrso'" 


A,  3  ■■■    i«U.. 


b)     I>et®s-msjat:lon  of  i^mm^  glotaliSs   eleefcro- 

saKibodies  lis  aeufee  ©Ed  cferorsie  ©atesric 
disease  sSafceso 

e)     Cfe©laey8£ect<^if  or  abscase  irradlcation 

Faeieat:  Mafcerial  aad  Major  FiMtegs g 

lo     Sevejstesra  Salw>ss(2ll®  e®rrl©ra   (15  So  tj^^i,   i  So 
.SgMSSE.43Ss   ^  Is.  sch&ttMil%xi.^  fe®.ir®  bot?  bee»  studied 
clteically  assid  baeeerioiogicallyo     Af£er  failure  of  aetibiotie 
£iieire,py  smiBifcaiffied  for  &t  least.  3  weeks ^  il  pa£ierats  had 
choI«ey8teet:oiHy  e.ad  each  was  fouffid  £o  teve  g®lisfc©i»e®r. 
FStsoresceiE-eagged  eistibody  s^wdiss  of  £h©  gallbladdetr  wall 
failed  t©  show  feaeseria  in  9  of  9  speel^asc.     Culfsuml 
studies  of  ©persftive  spesiasas  siiowed  SffilasoMlla  to  I  o£  5 
live?  biopsies;,  6  ©f  11  bil®  specimeress  smA  in  wall  of 
5  ©f  11  g<ailbl®dierso     ©allstoR®s  ©f  ail  li  pa£ients 
showed  Sjigpp,eila  Offi  euiSureo 

2o     Wben  It  h@%&n  to  appear  fcfest  seosaes  were  eoBsistently 
positive  f©r  Sala»tf.@lias  5  storses  frcss  3  carxlers  were  iEplamfced 
iato  galiblsidders  o£  5  rabbifeSo     ^slwm&lla  were  subseq«eis£ly 
©Bd  rspaatedly  isoiased  fg<M  sfcools  f©r  periods  bow  ©se^edisg 
7j>  6  a  6»  4s  fflssd  2  morsthso     IMs  smfcerial  has  beeta  accepted 
for  pisblicatioBo 

3o     k  rarely  encousaterfid  iiafeetioR  with  Fwsobac^erjUsffi 
polyBorpfeuia  was  iezvesSigated  dtsrieg  tke  past  yearo     Sepfeieeaia 
was  eseablisfeffid  by  4  posifcive  blood  cultures  aad  a  positive 
boae  amrr©6?  cultusfeo     lliffisss  was  characterised  hj  high  £®verg 
ishffikkitsg  chills  aitd  drenching  sweats  ^   ienkoeftosiSp  sfseaiffis 
elevated  erythrocyte  -gedisamt&fcion  rate  sad  ^.bnor^l  liver 
fimcfcioB  tests  were  present o     Liver  biopsy  showed  focal 
ffiecrosi^  and  &cut«  lCTfisas»a£i©tto     fetracyelixie  therapy  was 
Associstsd  wttb  clfeical  reeoverys  ssegativ®  blood  eultares 
and  r@t«ra  eo  S'jorsaal  of  iabo»ffi£ory  fisadtegSo     Owly  5  ©Eter 
cases  cultusrally  proved  were  fotsssd  ira  th©  wsidicsl  liter«t«sr®r, 
AKalyffli®  of  these  and  an  additional.  14  e^aes  of  septleaaia 
nofc  culturally  proved  sbo\*ad  striking  steilerielesj,  chief 
aisoffig  wiiicfe  are  gsstroiiatasEinal  or  p«lffio©aty  sifee  of  origiKio 
iBfitaatases  to  liver  or  braisi»  and  poor  prognosis  without 
antibiotic  therapyo     This  ease  siad  r@vi<Ew  of  ebe  listratare 
has  beesa  prepared  for  publicatiOKo 


-   3  -  Serial  1©.         MUm  -   18(@). 

Stggiflcanefe  to  Microbiolosieiai  Res^agekg 

Outbreaks  of  salKwseilosis  represent  s  ®erio«®  public 
hssll^h  problas<.     fh«  typhoid  and  ofefeer  SalBseffiagll®  "earrier 
states"  are  respoasible  for  spfgad  @£  efee  iaor«  virulent 
Salaoisella  to  i&sik%s  ^nd  p<»s@  a  s@ri£»^s  'pt©hlm&o     Thsre  Is 
see  sta©dardise@d  thsrapy  for  the  "carrier  ®taE«o" 

Fgop^g@d  Ca^rs©  of  Projeetg 

f©  eosstiisue  «®  outlined  usader  "@bjec£lve«o" 


Part  1  ireelusded  Y«8  i_/         M®  j^/ 


1.  ICI 

2.  Parasitic  Bisease 
PHS-MH  Service 

Individsial  Project  Report              3.  BaSfeesda.  m.tyUnd 
Calesidar  leair  1959 


Project  Title:     Clinical  Xnvestigatioas  oa  HsIsaiatMc  lafsseatioaa 

Priiacipal  Investigator:     I^.  BSeary  S.  Bey®j,Dg'o  'l^on  Jaecbs,  Ds-o  EeSbe-se 

Coaensy 
Otfeer  tovestigators:     Dr.  Jaases  Kirby  <to  7/59),  Br    Charles  Brooks 

<to  4/59),  Br.   Stevea  Seheaker .  (ciaace  7/59), 

and  Elis3be.th  Gnttm 


Cooperating  Osits:     (1)  Laboratory  of  lasaunology ,  KXAID 

(2)  Parasitic  Diaeaee  Serivcs,  SjCI,  UIAID 

<3->  Laboratory  of  Parasitic  Mse»ses.   MIAIB 

(4>  Laboratory  of  Parasite  CheiBOtherffl|8y .   WIAIB 

(5)  Medical  UivisioE,  Dep-artsaeat  of  State ^ 
RashingtOia/D.  C. 

(6)  British  Meet  Zradian  Labour  Orgaais^atlo^ 

Maffl- Years  (celeadar  year  1959) 
Total:  2  65 

Profeaeiosal      1.20 
Other  1.45 

Project  Besciriptioa: 

Objectiyfeffi; 

The  objectives  of  this  project  are  to  cosidnct  sgscific  cllaic&l 
ittvestigiatio&g  leading  to  iaproviid  diagaoetic  t@:elmlqtse8 ,  be^t:tc>.r  uumii^ 
stemdi&s  c£  host  parasite  relatioaships,  @pre  acoarate  ^Bactlptions  oi 
disease  spectrums,  aiad  the  eludieatioa  of  the  pa.tkcgaa@sie  of  the  4i.&<f.s.&^ 
processes,   its  hebaintkic  It^festations .     These  &re  iBtegrated  iissofar  ib 
possible  with  basic  laboratory  interests  and  will  be  saore  ©peaificallj. 
described  as  sub-projeets  related'  to  X.     Filariasis;     llo  Is£:(^Bti'aal 
Nesaatode  I»£«^statioa6 ;  tllo     Treitatode  Xafeetatioas  aad  XVc  iaii£€8£.af:i'r  i::^ 
dtae  to  CestodeSo 

Fathods  aap^ed; 

Methods  whereby  clinical  iavestigatioas  In  helmiatMe  diseases 

can  be  effectively  utilised  in  the  fflttainmeat  of  f.aeg^  objectives  aE-@ 
^(bgtiaistrative  and  technical. 
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AciiEiBistrative  aspscts  ere  chiefly  related  to  tha  f^o  major 
problesas  of  (I)  helpiesg  promote  aa  saviromasat  whereby  basic  laboratoir;/ 
cofiipateneiee  era  sharply  fosiased  oa  htsaao  ho8£=-paraslt©  relatioashipa 
is  Isfectiom  a&d   disease,  asd  <2)  s@c«srlBg  suitable  csadid&tes  for 
clinical  iavestigatiOQ  in  thsse  fields  o£  iaterest. 

During  1939,  tlie  Ssetioae  of  Clinical  Xavestigatioa  have  been 
crsate^  ia  the  laborst^ry  o£  Faraeite  QhemotiiBTa.'py ,  and  also  ia  the 
Laboratory  of  farasitic  Diseases.  A«3si»l8trative  esechaaisass  vi&se 
created  £07  ths  eoordlaati<n  of  these  %f±th   the  activities  of  the 
Faraeitic  disease  Service ,  l^lsoratory  of  Glinic£i  ]^ave£)tigatio3j„ 
Although  this  arraisgesaeat  is  still  in   its  develoftmsstai  stage®;  th@ra 
are  iodicatioas  of  its  effectiveness,  Eeceatly,  great  progress  has 
be@a  aade  to^mrd  securing  suiit&ble  caadidates  for  clintQ&l  iavestlgatlcsL 
in  tropical  and  parasitic  diseaaes,  asid  although  &  nvssb&r  of  e^iaiais" 
trative  problesus  retsiaia  uasolvad,  prospects  are  very  hopeful  for  gxeae 
igaproveiaeat  in  oar  patient  procureaient  problem.  Institute  fsmds  &t& 
no»  aval  iable  for  the  transportation  of  selected  research  candidstisis, 
while  closer  liaison  has  been  established  with  foreign  institutes 
interested  in  clinical  investigation^ 


Ssietlng  aaetfeoda  for  patient  procureseent  utilised  in  1959,  consists 

of  physician  referrals,  a  cooperative  arraagsstent  ^th  the  Medical 
Division;  Departstsnt  of  State,  vhereby  ret^n^ng  State  Dspartssent  @@- 
ployees  are  screened  for  Che  presence  of  intestinal  parasites^  and  an 
«rith  the  British  West  Indian  labour  Organisation  whereby 

British  West  Issdian  Agricultt^ral  Migratory  Horksre  f^hensvar 
indicated, 

Sdueational  activities  indirectly  raiated  to  patiestt  proc^jsressesi 
consisted  in  l^ctttres  aad  talks  at  George  Washington  G'aiversity; 
Oeorscto«m  iJnivereity,  The  ffaval  Medical  Research  Center  and  Walter  feadi 
ArBify  Medical  Center <.  In  addition.  State  Department  physicians  going  to 
foreign  areas  spent  frogs  a  few  days  to  three  weeks  training  in  ovr 
laboratory  o  A  tea®  sent  to  Cambodia  tmder   the  sponsorship  of  MB9D1G0 
received  thf^ir  orientation  in  tropical  diseases  in  our  Laboratory.  A 
seieetific  exhibit  on  intestinal  parasitissa  aaumg  State  Hep&vt^etit 
employees  was  exhibited  at  the  Scientific  Assesably  of  the  D.  CF^dlcD.! 
Society  held  i©  Washington,  D.  C,  Uovesaber  1959.  Ihia  was  based  oa  t'.a 
analysis  of  1,453  persons  surveyed.  During  the  past  year,  £abulE.ticaii 
VBVB  alstoet  cc^pleted  on  S,OGO  additional  spidesiiologic  <iuestiontialre£; 
through  the  ^ployaent  of  students  during  the  suoeier  ssbaths.  The 
laboratory  esDsmined  5,900  stool  specimens  for  screening  or  regeareh 
purposes. 

1.  To  clarify  factors  involved  la  host  reaction  asad  tfea 
es:ises>.ffi€<E  of  hypersensitivity  in  pereoas  infected  with 
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2.  To  «l(sei«late  the  saackaaiants  of  action  of  "Setrasea" 
oti  EGiicroflliariae  aa^.  ppesible  effects  ois.  adult  ■^onsSo 

3.  To  detestain©  px>sei|>i£atias  faetoss  is  tha  '^rodisctio*'.  of 
attacks  of  filarial  Xyapbaagitis. 

4.  fo  explain  th^as^lsaaissi  of  periodicity  of  laicrofilariae. 

5.  To  dstensiae  if  treaamissioa  of  the  diseasa  is  occusxii^g  1e 
the  fFelt^d  Statas. 

6.  To  develop  procedures  aad  msthods  wlnereby  basic  etwiieS 
coa  be  done  loore  sffectiyely. 

7.  To  study  pathogeaesis  aad  escperiisaata  1  th^rapautica  of 
elepha&tiasis. 

8.  To  find  sK^r*  effective  aati -filarial  drygs, 

!fe£hods_BB%lgygd; 

Duriag  1959  three  of  the  fou?  Bsitish  West  ladiaa  Migrat.ory 
laborers  fouad  to  be  iafeeted  with  WuekogeyM  .baagrofti  aad/or 
Managaella  oasardi  wsse  adaitted  fpr  study.     la  additiea,  2  yoaag 
girls  fr<s@  Freaeh  Efctsitorial  Africa  iafeeted  i^ith  loa  loa  aad 
A.sattthochailoBeBffi  gerst.affi,s.  ware  aader  observatioa.     At  the  ptm^nt 
tisisa  a  patieat  «ith  severe  siephaatiasia  froa  Ceylcsa  i&  imder  in- 
V(3Stigatioao     Bach  of  these  patieata  have  complete  basic  uorkvps 
iac ludiag  day  aad  eight  stvuly  for  microfilaria ^  periodic  K'^rays^ 
aad  Bunerous  blood  studies.     Additioaal  special  studies  are  thess 
carried  out  depeadiag  upoa  the  results  aad  ohere  the  coadidatt:  will 
best  fit  iato  a  protocol  of  special  studies  devised  to  laeat  the 
objactives  as  listed  above, 

Patieat  Material  aad  l^ajor  FiadiaM.: 

Our  series  of  filariasla  patieats  at  the  Clioieal  Ceater  nm^ 
totals  14;  6  of  which  ^ere  studied  duriag  19S9p     Zateresting  as:d 
slgaifleaat  fiadiags  are  as  follows:   (1)  Traaasaissioa  caa  occii^  st 
lo»7  levels  of  micro flla|rial  daaslty,  as  for  esastple,  ia  the  reiage  o£ 
lees  thaa  1  tsdcrofilarie  per  20  c^ble  tm  peripheral  bloody   (2) 
Haasoaella  ossardi     does  act  .respoad  to  diethylearbaaasiaa  tb.as-ap;f 
to  the  same  degree  as  Wuchereria,  baacroftii   (3)  tetracycline  is 
coaceatrated  ia  adult  ^1^  «»«™*6  as  well  as  ia  Pirolilaria  immlMf^ 
aad  Ascagj*  luabricoidas       In  pa^rieats  infected  w^th  Iga  1^  the 
site  of  the  adult  isom  eaa  be  seea  whea  the  patieat  i©  placed  yafisr 
ultraviolet  lighfc. 
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Tne  progsraa  1»  of  cosaslderable  letesrest  to  the  laatitut®  for  a 
B@ibar  of  ze&sonB.     The  fac£  that  earriesrs  are  ia  the  Usaited  States 
as  well  AS  suitable  saosqul&o  vectors  could  conceivably  help  the  i£i° 
faction  becosie  established  i^lthin  the  Stoitsd  States.     Asi  estiraiited 
309  ndilion  peopl«»  in  th@  wosrld  S2^e  i&£@(£l:@d  with  oae  or  atmthex  of 
the  species  of  huisaa  filariasie  psraeltes  &nd  tba  Pnitad  Statsis  xb 
eoismitted  Co  the  aspeaditure  of  other'  rather  large  &mx&  of  moaey  ia 
oCher  areas  of  the  world,  ia  prograiae  aimed  toward  the  eventwai  ccEtrol' 
of  filarial  diseases.     The  specific  results  listed  are  of  cos^sider&bla 
sigaifieance,     The  d^seoastratioa  of  iafectivity  of  hmvm  bei!i%g@  ^slth 
lo>0  Eitcrofilarlal  deiasity  is  of  estreiaa  iaterest  isa  coasideratioa  of 
aay  coatrol  program,  and  studies  are  aow  ia  progress  to  tnve&tlg&te: 
the  effects  of  dietl^lcarba^aziae  adkdaistration  ia  e&xxi&r&  o£  lG%r 
microfilaria  destsity.     A  denoastratioa  of  the  pheaoissss^oa  o£  tBtm^ 
cycliae  coaceatratloa  ia  filarial  wortate  has  esuch  potential  i&t£.Te:r.£ 
and  may  be  &  clue  to  store  effective  treata^at  isathods  thaa  th©  me.  of 
disithy  learbaam^iae . 

Proposed  Cwsrse  of  the  Project; 


£a  the  past  few  sioaths,  arraagesaasts  have  beets  iastigaeei  ^'hilsh     - 
viilLtaake  possible  the  study. of  additioaal  people  with  filariaisie  at 
the  CliaiCfil  Ceater,  ead  it  is  believed  that  the  follcwup  o£  fcesre-- 
^cliae  pheac^eaoa  ia  filariasis  patients  is  a  oost  pr«»aisiag  Iea4.     In 
line  with  past  plaas,  it  i@  hoped  to  apply  imauzso logical  techaiques  to 
the  atu^  ©f  various  filariids  wiehia  the  aext  year.     The  progress  to 
be  laade  ia  this  project  depeads  apoa  the  develops^at  of  aupportisag 
techaical  staff,   liaisoa  aad.  arraas^ra^ate  with  foreigis  ias'^itutess  tm£ 
firm  collaboratioa  with  the  basic  laboratory. 

^£»     latestiaai  Itoatode  tofestatioas 

Objectives 

1.  To  correlate  cliaical  liaaifestatioas  and  pathology  duri-ag 
the  various  phases  of  the  life  cycle  of  as^atodes  is  tli^s 
isasraiialiaa  host,  especially  maa. 

2.  To  describe  their  role  ia  the  production  of  disease:. 

3.  To  evaluate  the  efficacy  of  established  or  oew  aati-- 
helffiiathics . 

4.  To  investigate  differeaces  la  species  is  t&-sms   of  th.eit 
cllEical  attributes. 

5.  To  improve  dlagaostlc  fcechaiques. 

6.  To  elucidate  the  extent  aad  severity  of  isfastatioa  Ie  the 
mited   States. 
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ImozE  iaeesfciasl  aessatode  iofeststiojss,   the  prograaa  eiabraees 
tlsos®  sspeeles  whose  life  cycles  iEcIu«la  a  period  of  aissitse  iavaeioK 
cisad  isuSsioaary  aigaraSioaa  (Agoagis,  axMbrlccMea^,  gfcgongyloidsa  ster- 
eoralifj,,  aad  hpoksiOTK)  as  ii«ll  ee  E:hoss  3peci@£i  %7hieh  do  aot  e's.h.t'blt, 
a  ^uimom-ry  ©:^cle  (JMSI^^  vegaBJCttlagls  aad  l^rlclwgglg.  tg4gMgA>> 
Keaefcioas  of  the  "triasus  J.ar5ra.  aigrass''  type  are  also  o£  iatersEto 

Paraeitic  seresaiag  of  State  Depertsseat  oaployees  ratnasaitg  to 

th®  iteieed  States  aad  of  pafcieats  8fef@rre<fl  by  private  phyeieiaae  or 
goverasseatal  orgaaisaioas ;  rotstiae  «tool  @a:aaiaatioae  oa  iBi»eti«i>.B££; 

imdar  atvSy  ia  Wl,  laboratory  diagacstic  techalqtses,  iasuaolosiml 
studie;?/ sad  therap«aeles,  ®sp«eially  witfe  diathiasaatae  iodid®  &a^ 
Ituctfeioae. 

Tlaa  British  West  ladiea  Migratory  workers  provided  aa  &Mi.tiow&l 
source  o£  ipatieat  aaterial,. 

gating.  Hatarlal  &  Ha  jog  Wtudlmm 

1 .     figichostrongiyl^B  lafe^ted  patieata;     Masy.  of  Sfee  State 
l>apar£s3sat  siaployees  ret^jralag  to  the  Ifeited  State©  have  beaa  ictmd 
passiag  eggs  of  tMs  parasite'ia  their  gtooiL.     Gliaieal  arad  laborratory 
.data  SE-e   laekiag  oa  this  parasitic  iafestioa^s  especially  ia  regards  to 
the  eo^'ralatloB  b@t«eea  the  amsbe?  of  eggs  par  gram  of  atool  aa«S  the 
possible  ausfflfcer  of  parasites  harbored  by  the  host  aad  the  pathogeaeslB 
they  Bsay  be  prodeciag.     Farthermore,  appropriate  fcherapeutie  Essasusres 
agaiast  this  parasite  are  ualmowa.     Fiaally     the  species  of  Tricho- 
stroa^ylas  observed  ia  these  patieats  caaaot  be  dstersaiae.d  saatil  the 
adjtflt  t^ronas  are  recovered. 

■''■    mBm^^-S,JSSS^,^^J«msk^^L.^iBEl^^^M,'     Ja  a  study 
as&oag  ths  British  Hsst  ladiaas .  workers  blood  vas  takea  fxon  470  isi-> 
dividuals  aad  e:xa^aed  for  laalaria  aad  filariasis.     Stool  epecimeas  frc;^ 
140  peiraoaa  ^ere  ex$ssiaad  for  iateetiaal  parasitss. 

The  raage  ia  age  of  these  workers  is  froia  21  to  48  years  o 
Eighty -fo«ir  are  from  Jaiaaioa,  aad  the  remaiaiag  56  frM»  8  other 
islaads  ia  the  British  West  ladies.     It  is  of  iaterest  to  aote  that 
hookwoirsa  was  the  a©st  prevaleat  parasite,  beiag  fomsd  ia  54,3%  of 
the  m&m.     The  percentages  for  other  iatestiaal  parasite®  la  tenas 
of  freqiseaey  were:     Eadolissax  m^  42,9%,  Trieharis  triehitara  33o8%, 
Eataaoaba  ecU  25.8%    giardia  laablia  13.8%,   Entamoeba  histolytica 
^^■^%,   Stroapyloldes  10.5%,   Zodaiaoeba  butgghlii  6  4%  aad  A,scagi.a 
l^aabricoides  4.9%. 
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Slatlflcaaee  to  Blo»Medical  Ressareb; 

Many  aspects  of  iatestical  nessatoda  infestations  can  contribute 
to  a  better  Uttderstandiag  of  host»par&slte  relations  and  lead  to 
alleviation  of  disease  in  the  Waited  Stetes  and  abroad.  The  ficdlQs 
of  a  relatively  high  prevalence  of  Triehostrongylus  iafestatio^i  zm^ng 
State  DspartfiBsnt  eaployees  reteraing  frt^  the  Middla  East  Is  of 
slgnificanee  because  this  raanifestation  is  rare  assoisg  ikstsrleans-  s.a.   of 
present  date.  The  parasitologic,  clinical  and  epidemiologic  charactar- 
ietice  of  this  infestatioas  seeds  further  clarification. 

Within  the  aest  five  years,  «ior Id-wide  px&gsassB   a^iost  isitestiisai 
nematodes  will  probably  be  tmdertaken.  l^towledge  gained  through  tha 
present  programs  can  well  be  influential  in  planning  these  pirogrss^. 

Proposed  Course  of  Proiect:; 

Present  plans  call  for  the  eoapletion  of  the  aurveys  itsvolvisf 
sewage  sludge  this  eoiaing  year.  This  interesting  work  wes  Tapovt&& 
in  1957,  btst  ve  were  unable  to  carry  Out  further  studies  in  l9SfL 
Work  will  be  intensified  on  investigations  with  trichostrongyl'jss,  in- 
cluding trials  of  a  rsisxt  drug  which  seetae  effectual  In  the  laboratory. 
If  staff  &nd  facilities  pertait,  fund&aeatal  studies  on  the  va&ih&nlss. 
of  eosiaophilia  will  be  started.  Patients  suffering  fr<Mi  Strongyioides 
and  visceral  larva  aigraa  infestations  will  provide  one  sourcs  of 
patient  t^&terial  for  thesa  stisdieSc 

thB  British  West  Indian  workers  will  provide  patient  aateri&i  for 
further  develoj^ient  of  this  project,  and  closer  collaboration  mth  :he 
Laboratories  of  Parasite  Chesotherapy  and  Parasitic  Diseases  <i»ill  @iisble 
&  aore  intensive  study  of  intestinal  nematode  infestati<ms  and  tbe 

host. 


1,3,^  >     jresaEoae  Anzegcat&CTBa 

1.  Schistosoaiiasis 

2.  Other  diseases  due  to  flukes 

i^ecttves: 

Besides  schis  tosoaaiasis,  this  project  is  concerned  with  pars^ 
goniaiasis  and  diseases  due  to  various  liver  flukes.  The  &iM  is.   to 
stu^  <1)  systeaatic  reactions  to  the  infestations,  <2)  i))manolosi6 
responses,  <3)  pathologic  processes  resulting  frcna  infeetaticas, 
(4)  evaluation  of  new  or  experiieental  prophylactic  cr  therapeutic 
aiad  (3>  is^roveisent  of  diagnostic  techniques. 
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Field  siarv'eys  of  salec&ed  grossps  of  people  fo^  txemsitode 
in£e9ta.ttoaiB.  parasitic  sesrseal&g  and  w©rk»ap  of  f^fitiasats  T&iexred 
hy  private  pfeysiciasss  or  govesnaaeiatal  org&siisaticas  for  awaspsetod 
ereaa&ode  iatfestaeiosj,  parasitologic&l  gaethode  Qf  dia^osie  ap|»'iied 
to  faces,  us-inS;  bile,  serologic  ettadiss,  including  appjpoprlats  skis 
tests,  aad  reactioas  batweea  ©va  aad  patieac  Bersia;  elj.aical  stisdies 
oa  proved  esees;  eatperiasatal  thear^i^y. 


P&tiaat  Material  ^^Major  gladiapa; 

CoatlE8.?sad  sttsdies  of  else  efficacy  of  Miracli  9  05iloidia),. 
aed  its  pfeariaacology  iadieate  tbat  it  asay  hs  affeetiv<&  ia  the 
treataeat  of  iafestatiea  with  ggMetosom  ^^^jbI. 

With,  tlie  great  ssigratioa  of  persoas  iato  the  llJEiied  Sfiates  frosa 
of  schiatosoiaiasis  eadeadcity,  aad  the  iaereasteg  ssi^ber  of 

goiag  iato  iafested  areas,  phi&  the  i&mowitTmt&&  iaermsiaglj 
larger  areas  of  the  %rorid  ia  ishieh  iafest^sd  ssaile  are  £ms&d  @akee 
achietdsffioiaaie  a  disease  of  iaereasiag  isaportaxi^@  to  this  co^aatrj 
as  wall  as  to  the  world  at  large. 

Treaf^eat  at  the  preseat  fcisMi,   largely  by  iatresoscwlar  &nd 
rosateiS,  is  costly  aad  dsageroas,     la  artiSE  where  the 
of  rs'oiafeatation  is  isalikely,  s«:eh  as  ths  Suited  States ;, 
it  «oald  be  advaatageoas  to  have  a  poteat  orally  effective  agani^  for 
the  treatneM  of  early  cases  of  tb©  disease     to  pr&ve&t  the  latar 
ilae  sihieh  laay  h@  fatal. 


Xt  i©  o£  iaterest  that  Hiracil  9  has  aati-ietakss^c  properties 
aad  is  beiag  studied  from  this  ^iat  of  vie^„     l^ta  obtaiasd  %u 
urlaary  exeretioa  aad  toxicity  c«mtrib»te8  toward  thi£i  aew  applic&tlo'.i 
of  the  drago 

Pgopged,  ,Cotare^  of.^^^oJ§Gt ; 

Coatiaued  effo^  to  evaluate  ae^  drags  vtth  an,  emphasis  on   the 
pharmaco logical  1  approach  aad  thoroagh  studies  on   the  effieat^  aad 
toxicity  of  these  drags  1^  loag«terai  studies  osi.  persons  aot  ia  essfeais 
areas  of  the  disease. 

Ia  assoeiatioa  vith  the  Laboratory  of  Parasitic  Diseases; 

cliaieal  studies  vill  be  uadertakea  to  provide  &   bettsr  tmdersgaadiTig. 
of  the  pathogenesis  of  @aay  of  the  laaaifestatioas  of  schistosomiasis. 
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IV.     lafesfcationa  dtae  £o  Cestodes 

Objectives; 


1,  To  ^etesaiae  the  estent  of  cestode  isifest&tions  ic 
.^erieana  and  perstms  iret^rains  to  tbe  Waited  St&tes 

frogs  Oth@r    37686  o 

2.  To  @tts^  the  eigets  and  eysaptoeas  of  ths  digease  ia  oth^r- 
Mffis  iiussltlQr  individtaals. 

3o     T©  evaltaate  laboratory  diagaoetie  proeeduresSo 

4.     To  evali3at@  varie-es  ssetfeods  of  therapy. 

T&eifeia  aagiaata  (beef  tapewowa  a®d  ^SRia  golitim  (pork  tap^^rsi) 
&t®  of  pr&ceipai  iae@s*esto     la  iafeetatiOBe  due  to  ^hasa  vosr^e^  stmdl&'i 
aze  eente?«d  chiefly  oa  the  efl^ets  that  thee«  faraaites  have  cm  tls© 
physiology  of  the  b»»@l  aad  oa  the  sf£«ict  of  therapy  in  the  ersdi-Sv^tios:. 
of  the  parasitasp 


£n  the  diseases  in  «Fhich  thm  s^^ptosas  ar«»  &z&  to  tissti<S!  tt!:^&§Um 
%  th@  parasite,  iAvestigatios  is  directed  toward  detsrrainieg  zhn 
effect  of  the  parasites  oa  various  organs  iavoived. 


-,.,-.,^  «.    sa^®  £?£ 

interest  -  .  .  «.  . 


they  are  especially  refraestory  t©  th.srmfy. 


i^tfeods^Hp^l^ld; 

Patients  are  secured  for  et«ady  through  tha  Sfeafcs  Jfepar£asi«mt  seK.'vt-.y 
method  and  the  i^siciaa  petient  referral  eyst^a  as  previously  ^essribisS. 
^riag  the  past  ysar  studies  oa  the  effieecy  of  intraduoden^'i  qiais^acritia 


to  present  date,  a  aeries  o£  20  patients  have  &eea  treated  t^s'i^h 
atabriae  adeaiaistered  through  a  dtsodeaal  tube,     this  series  is  ao^ 
Isrge  enough  to  s^rve  as  base  data,  for  subsequent  comparative  eitvid±-ii& 
using  drugs  t^hich  can  be  administered  orallyo     fo  dat@,  dlthiaa^^is^e 
iodide  has  been  tried  ^th  ineonelusive  res(slt@. 

liffliificance  to  Bio  ^Medical.  Research; 

Infestations  ^ith  these  parasites,  altho^^gh  rass  i^  ths  mit&d, 
States,  are  difficult  to  treat o     fhe  diseesee  are  quite  acssmm  in 
other  psats  o£  the  nor  Id,  and  could  poteatiaily  becc^^a  a  problem  isi 
this  country c     Cases  of  gelaiaocoecus  eyaauloaa .  especially  aa«mg  the 
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Eskiffioe  aad  ladiaas  presene  diffig^aostic  and  £h©rap©KS:iG  problesaa  wbicli, 
because  o£  iacreasing  ^s&tk  in  the  stu^y  o£  die@a@e&  ^^.^^oag  thesd  people.. 
is  b«caisiag  aore  and  store  apprscifitedc     Latrge  areas  of  SoisKta  Afastrica 
are  heavily  iBfes&ed  vith  these  psreeites  a&d  in  tb&B&  areag  they  3r£> 
of  major  isportanee,  aot  only  as  a  disease  aaons  ths  sheep  in  th$!  &znm 
but  aaong  the  people  living  there o     %e  treatment  at  the  presBnt  tim-i 
is  tmsatisfaotory,,     These  diseases  eonld  beeosMs  established  in  thsi 
sheep  raising  areas  of  the  United  States o 

grossed  ..Co»rs@  o£  Project: 

X£  tim&  and  staffing  p&t&it,  si3rv@y@  ais&ag  sheep  raissind  &yb&h 
of  this  «o«2ntry  sisy  be  of  great  value  in  determining  the '  isportase^  of 

the  disease  in  this  coientry  at  the  present  tixk^^ 


Part  B  inclsadsd:  Yes  /^_^/        Ko    /_!/ 


Serial  Mo.  HIAID  ^  19  M 


Xndividaiai  Project  TlBpOTt 
Calendar  ¥ear  1959 


favt  B,     E&siore,  Asa&r&Sf  &nd  Fssblicatioss 

rablleaeious  other  than  abetraets  froa  thie  project : 

I.     Beye,  mtay  K.,  Brooks^  C,  and  GfaiaQ;  S,:     latestli^l  and 
blood  parasitism  aaoag  British  West  ladtao  Agriosltural 
Laborers.     Review  o£  protosoan  aad  helniathic  iafestatieas 
sisoRg  Bigratory  agricultural  workers.     (Presented  at  Mer. 
Soco  of  l^rop.  Med.  &  Ifygiene  Sfeeting,  October  28,   1959.) 
(In  press). 


2.     Baye,  Henry  K.:     Review  of  the  problems  of  filariasis  mad 
the  filariasis  prograa  in  British  Guiana,     (Subiaitted  to 
WHO  a>ff  publication) „ 


3.  li^yo;  H^nry  K.:     Filariasis  and  the  filar iasis  prograza 
in  S^isasi.     (Subaitted  to  ^IHO  for  publication). 

4.  My-B,  Hsnry  K.  and  ^ight;  I?.  H. :     The  {Rational  Filarial 

Control  Frograa  <SiFCP)  of  India:     investigative  Challenges,  3uilfitir;i 

national  Society  of  Sndia  for  l^laria  &  Other  Mosquito-°Bor!»@ 
lll@eas@@.  (In  press). 


!sdiv£<§ual  Project  Report 
CalAQdar  Year  1959 


Serial  No,  MAW  --  29  Ce^ 
1«     K:I,   IPC,   I^B 

Sarviea 
Laboratory  of  fcraslfee 

Cheaoth&ic&py 
laboratory  of  farasitie 


Bstbesda,  Maryland 


Part_A. 

frojact  Tit Is: 


Pr£nei|>al  fEK^astigator:     tit,  Samry  Ro  Says    tix^  Imm  Ja«ob@  and 

Dr.  Robart  Cea£n<gy 


Clisileal  Z&vastigatioaa  on  SVotosoaa  Infscti^aa 


Other  lavsstigators: 


Sr«  Soaaid  Slayhoe    Pr.  Jaaee  Kirby  (to 
7/395,  Dr.  Chaylcss  Brooko  (to  4/5f), 
Br.c  Stavea  S«h«aiker  Calaea  7/59), 
§iisaba(!eh 


Cooperating  mu&:     (1) 


(6> 


Years  (calendar  year  1959) 
total:  3,40 

Pro£e88ioiS£l:2c35 
Other:  loOS 


Laboratory  of  Xsautiology,  NIAXD 
(2>  Farasitie  Diaeass  Service,  Laboratory 
of  Clittical  Ibavestlgatloa,  ISXAID 
Laboratory  of  Paraaitie  Disease,  H2ASS 
idtboratory  of  Parasite  Chaatf>therapy,  H2AI& 
radical  Sivieioa,  Departmat  of  State, 
Vashiastos,  D.-  C. 
British  West  Sadies'  Labom-  Orgaeiestios 


(3) 
<4> 

m 


Project  Seseriptioa: 

Obiactiyes; 

The  objectives  of  this  project  are  to  coaduet  specific  eilaicsl 
iavestigatioas  leadiag  to  (I)  iaproved  diasaostic  teehaiqtfies  (2)  l^ttesr 
tmdarstaading  of  host  parasite  relationships  (3)  a»re  aecm-ate  de<" 
acriptioas  of  disease  speetrwss,  aad  (4)  the  eludieatioa  of  the 
pathogeaesis  of  the  disease  processes,  ia  protosoaa  iafectioas.  'Sheu^ 
iavestigatioos  are  iategratad  iasofar  as  possible  with  basic  labora£:ory 
iaterests  aad  will  be  eore  specifically  described  as  sob-projects  7@« 
lated  to:  !.  iyBsbiesie;  |£.  Blood  and  Tlssas®  Protosoaa  M@ea@@@; 
IIIo  TriehSBoaiasis  and  X¥<,  Toxpplasffiosis. 
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aABlaist:rativ«  a&d  teeteaiealo 


and  disaaae^  ai^  C^)  saewists  essltebla  easidida%«s  faer  eliaieal  is- 
vai8$£@eei(m  to  tfeaaa  f£«lS8  of  laearast. 


Biuriag  1959;  et&e  Seetlomi  of  Cliaieal  Essvastisatiea  m^&  crsa£<&d 

in  thu  Laboraeo:ry  of  fftrasisa  ClMaifi)tbairapgr,  aod  also  is&  eha  l&bm&tmy 
of  fa^asleie  Ms6a6sa„    A^daiserativa  ataeS^eiasss  ^7«  asta&iif^[»s«^  £<^r 
efae  «oesrdifiatioo  of  thesa  witla  efes  aetiv&tias  of  th&  ?a7a@igl@  Ms®&0@ 
SosrvioS;  tolsoaratosT  of  Cliaie&l  favastigatim.    AUIiOtssIs  tMs  a^tassg©- 
asi&t  18  Btill  i&  it»  4m®ti»simis&&l  aea^aa  tha«»  az®  itkMmtl&m  ®f  its 
affoctivaaesso    fi«eesitlyj  pt&ffe9»e  hi&»  teeea  aada  t&ms4  8@€&<9r£s^  sMt-' 
abla  ea&di&iftas  fotr  elinieal  iatvaatisatioo'la  ttsrof^ical  sad  ^r^i&ic 
dtaaasea,  «sad  alUeotsgb  a  atraaker  of  adeKlsiistraeiva  probl^^  ?$@>al£ii.'^i'^ 
Bolvad,  frospeefts  ara  very  !io^fal  fee  praat  ixif^a^aesjat  isi  f<sti@s^ 
preawrsaast.     3;n@tig«s$®  f^mds  a?a  aasar  avail£%i«^  £®?  elta  trsss^rgss^^ss 
of  8alae«:fa  irasaasreb  tumdt^&tmp  ^iMla  «tio@sr  liaisoe  l&as  fe@&ei  @isg@&« 
listed  ^6fe  foiraig^  lfi8ti£«^@e  to««r®s£^d  i«  elteieal  iOT@st&@^ii%igffi. 


of  fli^aieian  Faferra£8;  a  oaojmrativa  arraagdae&t  «ieh  t&e  mAiml 
Div&sioaj,-fi9pa«tQBSQt  of  Sta6a,  wheea^  raturaies  Seats  gepartmat 

eapleyaaa  wsra  screaaed  for  tlsm  praseaea  of  iatastlsal  ptssABttmo,  amd 
aa  arraas«»aa«£  wi&h  tht  B^ltiab  Waat  lediaa  Ubeme  Uss^^sattm  t®  m® 
Brit&sfe  Waat  Isdiao  Asrle^Ussral  Hig^atory  Workare  «^ie^nir@r  %^  3®  S®sis-@o 


ae«:iviti@s  indisraetl^  ralatsd  £®  pafc£@i3£ 
la  leetttras  and  talba  ae  @@@?sa  l^ashiasto®  ltaiv@rei.tj; 
litalTaralty,  t^.  R&val  Msdie^l  fiasearc&i  C&a&m  e&d  mim^ 
Aregr  TS&Bpit&lc     £b  addiftioa^  Sfta&a  8aparta«ae  f%eieia^  foisig 
&o  fosraiga  areas  epanft'  frtm  a  f av  daya  «;o  elsraa  laa^e  tralaii^s  i^  @%'rir 
Ufeoratosy.    A  eaas  aant  t@  Caabodia  mtdar  %ka  an^eosorsUp  ©f  M1S»IC6 
raceivad  thair  orieaKaeioo  ia  erepieal  disaasaa  ia.  o«h?  lAboreteiS-T"     ^ 
seiaatifie  aaehiM«  on  £ate«£laal  paTmtttm.  me&$  it«t®  li®^vmmt 
.m^hsfms  was  asMMtad  aft  ztm  Saiaa^lfi®  Asswbly  of  t&a  S.  Co  M@di@£il 
Sociaty  !»ld  £a  WeeMagftoa,  0.  C,  Imrs^^Hf  1959,    St^i©  was  teSQ^  m-m 
aaalyala  of  1,453  rat^aias  State  Oapertma%  parssmaslc    im^isiii  th&  m@t 
yaar,  tabalatloae  wms  alBoae  (»asplat@d  aa  S,000  addi&iea^l  teii^i^^Bls 


asploTaasafe  of  st:eid«at8-<ik£S'£a@  «1»  dssasaer  s^e^o.    Tm 
ssasdaad  5,f-"  "  -      '    -  - 


iaberatasry  aaasdaad  5,694  sfiool  epeeistsae  f«s  aerasafeg  or  iem^^^ 
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Objgctlves; 

(I)     fo  Isfravs  aad  etaadardis®  diagaos&lc  ctschsalqtsss  f&v 
Astebifisis,   (2)  to  detasndLne  &!is  pravala&es  of  the  parasit®  im 
psrsoas  residistg  la  find  rettmaieg  to  the  @teited  States,   (3)  to 
etud^  the  possible  role  of  straia  differeaess,  altetred  host 
raslstaacA,  aseoelated  baeta?ial  flora  aad  ths  «f£(sct  of  atatffltios 
on  the  pathogenicity  of  tha  parasite,  aed  <4)  to  ©valizats  imdsr 
adaqimte  eoatrols,   ths  sfflea^  of  e«s>taia  astiaisosbie  dsruge. 


Patients  Who  hav@  beaa  shows  to  have  aiieablasls  ax®  aeeapted 
for  stud^.     A  history  le  obtaiaed  with  esphasis  oa  essposisre  or 
s^ptoetatolog^  that  aiay  hava  beea  a  result  of  parasitism.     A 
eogaplete  pbysieal  exaaalaatloa  is  doae,  iaeludiag  proctoslgissoidoseo^ 
lu  seleetad  patleats.     la  additloa  to  the  routiae  laboratory  st-^idlm^ 
special  studias  are  dosa  of  renal  aad  hepatic  fuaotioa  as  i^ll  as 
sfsrologieal  tests.     IFpon  eo^letioo  of  tim  basic  studies,  the  patieats 
are  placed  oa  ^aaotharapy    post-treatiaeat  studies  are  sade  to 
deteraine  axssy  to^slclty  of  the  drugs  aad  their  efficacy.     Patismts 
are  follotfod  for  one  year  whsaevsr  possible. 


Patient  ^Mateeial  aad  Major  Fiadla^: 

I^idesio  logic  studies  associated  ^th  sereaaias  of  rettsrsalag 
State  Departsaeat  perscaael  eoatiaued  duriag  this  year,  and  as 
indicated  this  taaterial  covering  5,000  iadivldssals  is  aov  heisif 
aaalysed. 


candidates  with  Bntamoefoe  histolytica  «rare  handlad 
saialy  through  the  Adaissioas  aad  Follow»ap  Dapartiaeat.     Oeaeraily 


thi^  ^pressed  tma  major  eo^laiats,  aad  deaoastratad  no  abaoraBali&i@3 
on  pl^sical  eraadaatioa.     l,aboratory  studies  were  usually  vlthia 
il  limits. 


KNaring  the  first  part  of  19S9,  patieats  were  treated  with 
tetracycline  aad  chloroquim!^  while  duriag  the  latter  part,  ths? 
were  treated  with  htnasycia. 


Aa  analysis  of  the  effectiveness  of  these  regimes,  SKCludiag 
is  la  process.     Geaerally  speakiag,  tetrat^elia®  s@ei££3 

about  :  70%  ©££ectlve  in  produeiag  a  parasitologic  cure. 


A  cliisical  uadeF8ti:«adilng  of  ffisafoiasis  ineludiisg  ths  cllaic^l 
spectrua  of  dieoaee  aad  sOae  patltogAseeis  of  ittfeetloa  iraaaia  little 
uadcrstood.  Well  doevaaated  obeervatioas  of  iafaeted  iadivldtsals 
add  coBstdsrabty  to  owe  kaovledga.  The  isse  of  rotissaiag  St&te 
Ospartaseat  as^loyeAe  has  certaia  advaatagee^  although  £hase  i&d^&i&'^ages 
havfi  BO&  beea  coraplee«ly  expLozad.  Oae  of  these  ie  tha  oppo?tu£>.ity 
of  baiag  abl«  to  study  1,  hietplytlca  stasias  fT<m  various  parts  of 
the  world.  Another  is  th@  opportisaity  to  etudj^  the  lafoctloa  ia  iai° 
dlviduals  shifih  are  otharwita  gestarally  ia  good  health  -  a  eoadltioa 
which  do«8  Bot  always  axlst  la  othar  parts  of  tha  vorld  or  with  oth&z 
populatioa  groups  aad  uhare  othsr  lafactloas,  or  dietary  factors  ^ay 
ecap Heats  th®  obsarvatioaa .  Oa  the  basis  of  thaae  studies,  patieats 
scea  at  tl^  Cliaieal  Caater  do  aot  have  the  serious  8»aifesCatlos£3 
oftaa  reported  froa  other  parts  of  the  world,  although  the  is9fscti®@ 
rate  is  approxiaataly  S%.  The  pathogesesis  of  eliaieal  aaaifeststicas 
or  the  relatloa  bstmaea  iafeetioa  aad  disease  remaia  to  be  eltsdieatsid. 


Suriag  the  asxt  year,  it  ia  hoped  to  exsphaslse  detailed  ai 
of  the  ladividual  patieat,  and  if  possible, to  sore  accurately  dafi^e 
some  of  the  htaaan  factors  la  pathogeaesls .  If  suitable  csadidates 
and  staff  are  available  such  lavestigatioas  would  laelude  th®  atudj 
of  iaf acted  ladlviduals  under  differeat  dietary  regiasss  abservi^ 
chaages  ia  E.  histolytica,  iatastiaal  flora,  sysptcsas,  aad  respoasss 
to  treataeat.  The  use  of  the  iatestiaal  biopsy  8»y  be  iacorporatsd 
iato  these  studies.  Epideaio logic  iaforffiatloa  will  probably  be  is- 
eaphasised  if  after  tabulatioas  and  analysis  of  present  d&ta^  this 
see^e  to  be  indicated. 

Sf forts  will  coatiaue  toward  lisprovaBeaCs  ia  diagaostic  tscSmlqQS£< 
Much  of  the  clialcal  iaveetlgation  aspects  of  aaabiasla  will  dapc^S 
upoa  developnents,  leads,  aad  fiadiags  eocaiag  frosB  the  baeic 
laboratories . 

II'     Blood  and  Yissue  ggotoaoaa  Piseesys 

Ofe|getiv<y: 

(I)  To  isaqprove  diagaostic  tachaiques,  (2)  to  ct^dy  the  cliHlssl 
aad  pathological  seal fas tat ioas  of  these  diseases  ia  c^a  aad  tkoi? 
pathogeaesls,  (3)  to  evaluate  the  ezperifiteatal  tfasrapsutic  and 
prophylactic  results  aad  (4)  to  aid  la  the  devtsloptEsaat  of  chssaoth^ra^ 
peutic  agents  suitable  for  asaes  therapy.  Iknriag  19S9,  activities  tO'- 
ward  these  objectives  have  beea  aloost  eatirely  with  Malarial  farssitss 
aad  alaost  eatirely  perforaed  %poa  volunteers  at  the  Federal  f^Eiig:@at« 
Isry  ia  Atlaata,  (ktosgta.. 
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•Btsaan  volunteers  &t  the  F@deir&l  f«Ed.taatlair7  i&  Atlaista  vara 
preliiBiiiary  seraansd  by  history^  physieal  eKaaala&tlon,  eh^st  K^'ir&j 

and  rovtice  laboratory  teete.     ICtsLOse  giviog  svidsaee  of  beisg  s»lt° 
Able'  eattdidl&tes  for  iaveetigatioaa  on  o&larie  wars  lQel«sd@d  isa  tl£;S 
roater.    'Dr.  Morton  Gats  of  tba  laboratory  of  Parasiits  Chmiotk^v&fY 
h&b  aaifitAlBfid  raaidas&se  in  Atlanta  and  bas  h&im,  i-©sponsibl@  for  th@ 
day  to  day  observations  on  these  groups  of  vohsate&ZB.     Sosfsiital  £&4 
laboratory  facilities  at  th®  P^lteatlary  as  'mil  as  additional 
laboratory  facilities  in  Atlanta,  eneh  as  at  i^Kory  l^versiity,  and 
tbe  f£ciliti@@  at  Mia  have  been  available  for  both  day  to  day  patiesit 
eare  and  research  observations,     ^bn  volunteers  were  separat@(S  imto 
control  and  variolas  .groups  depending  upon  treataant  regiiess  assies' 
investigation;     9«Ering  the  cowse  of  the  individual  g^periraents .  tM 
volunteers  were  nsually  bitten  by  igMtphelas,  gyadrimculattss  inf^etsd 
with  tl*g  Chessoa  strain  of  glafflgodim^vax.     Recently  a  Veaess^slss  ' 
strain  of  Plasnodium  vivax  has  been  utilised  lis  thase  invest Igatiosas. 


ifti     I         ®         I      ^^Si       I    II    ■      iTlTiIri   SiTSiiiri    ii' 

In  a  stu^y  to  deteredLna  th®  prop^  lactic  and  sporontoeid&I 
properties  of  primaquine,  13  white  s^les  were  each  infected  'witk 
Cb9!ss««  strain  Plasawd^^  vi^x  by  the  bites  of  iO  heavily  iaf®sfc©d 
Aao^heies  g^adriaaculatns  aoscuitoes  on  April  17,  1959. 

?hese  IS  vol^aateers  ware  separated  into  groups  of  5  man  m&ch. 

and  given  ,dr tig  as  follows: 


feoup  A.  FriseaqsaiBfi,  30  ag.  (base)  weekly,  beginning  on  dsy 
O"-!  and  continuing  on  the  same  day  once  each  week. 

Group  B.  Primquin®,  3  tag.  (base)  daily,  begimiing  day  0. 

Group  C.  ^  ^m^. 

All  the  voltmteers  in  Group  A  showed  parasites  between  day  9 
and  13  after  infection.  All  in  Group  S  becaae  positive-  day  II  to  13, 
and  all  ia  Group  G  exhibited  parasites  between  day  8  and  13.  All  of  &&@ 
subjects  in  Groups  A  and  B,  except  one,  were  treated  with  600  mg.   (h&m} 
ehloroquine,  single  dose;  psrasiteatla  cleared  proeeptly.  Sarly  tvmiim-^^t 
of  volunteers  in  Group  C  was  %d,thheld  in  order  to  allow  gassatocytes 
to  build  up  in  the  blood.  On  11  May,  mature  gaa^?o^t«ss  ware  plmtif&l 
in  ths  cireislaticg  blood  of  four  of  these  subjeetSc  Clean  tsssqssitoag; 
were  applied  to  each  volunteer  on  that  day  and  each  subsequant  4ay   for 
a  total  of  12  days.  Shortly  after  the  second  feeding,  each  subject 
received  3  sag.  (base)  primqul&e  and  the  ease  dose  was  repeated  daily ^ 
after  that  day's  feeding  episitde,  for  a  total  of  10  doses. 


Mosq4si£©©s  allowed  £0  tak®  blood  ^s-losr  to  ^■xi^&qis.iam  t!ae5x-3|^ 
hBcami  Infsctsd.     Hosqisltoss  fed  oa  day  1  tlurough  6  &ft©g  p>risBquii!iS! 
tbeira^  elio«r«d  cysts  oa  thmit  guts.     Salivary  glaad  isifestiessii  ^^asr^ 
!trat«a  ift  aosquitoes  fed  prior  to  prieaqtsins  therapy  o     B»e  to 
a  fisd  othar  diffistsiti®e  in  tlia  iasffi@t«ry,  sosqM&oes  fad 
aft«r  pritaaqvlsa  was  b«sun  did  sot  liva  long  <iao«sglt  to  d@v®lc>f  glaM 
icfectioss . 

All  13  ^mn  in  th«  first  teet^  htt^im  17  April  1959;,  ii®x&  traatsd 
^th  priffiaqtsisis,   13  «£.   <bass>  daily  for  14  days.     Worn:  volus&teeifs 
l2av8  r«tlapsed,   IS,  39,  74  aad  114  days  aft«r  the  last  dose  of  tM 
drttg.     1%is  further  proof,  if  sueh  vara  ssssdsdy  tlaat  the  reeogai^d 
regiffia  of  prismquiae  traatssat  will'  aot  prodiDoa  aar@  of'  all  Chssgosit; 
vivax  infaetioas. 

Sue  to  tha  'fseliag'  la  sosm  quarters  thst  300  G»g.   (ham}  of 
ebloroquias,  sta&le  dosa,  weekly,  is  ia  axeess  of  w^t  is  saedsd  to 
giva  coBplata  eupprassioa,  a  study  was  sat  u?  to  sattla  thlsi  pDisto 
?iftaan  whita  esalae  ware  salactad;  iafecticm  was  h^t  tha  hitm  oi  A, 
q»aadri»ae^lattts  Hosqtaitoas  infectad  with  tha  Chaasoa  straia  ©f  £. 


yiyag.  After  tha  ioitial  isifactioa  there  wera  to  ba  stahs^q^Et  hltlm 
apiaodes  duriag  tha  Ufa  of  tha  tast. 


"She  vobmtaers  wara  divided  ioto  thraa  groups  of  5  &m  ^&h  ^ith' 
axtra  controls  added  at  each  biting  apisoda.     Each  group  was  kmdiisd' 
initially  as  follows: 

A.     ISO  sig.   (basa)  single  does,  we^ly,  bsginaing 

oa  day  0»l  and  eontinuli^t  on  tha  saise  doss  ®&tk  %>i3®ko 

3.       73  fag.   Cba@a)  as  A,  abovs. 

C.      MO  drug. 


A  second  'infaction'  was  carried  out  CGre^s  A  and  B  with 
tha  addition  of  two  controls)  oa  0-^3. 

All  tha  volunteers  ia  Gro«rp  A  war©  i^rotactad    2,  and  pss>&slhlf  3^ 
in  Croup  B  hava  sbawa  parasitas.     Of  tha  5  iaitial  octrois  i^'sovi^  €) 
only  two  had  ashibitad  paraslfesmia,  day  14  and  -15;,  reapactiwlj,  afegf 
tha  initial  bita. 


Besides  tha  continuiag  world'^ids  ps«v&hmcei  o£  aalarla  tht^^^'jt 
tha  wo^ld,  two  racant  davalo^ooats  have  placed  ast  ^as-gsacy  ®s&  mm  kmr^- 
o«  tha  chaa»th«rapy  ©f  ti^a«  peotoaoaa  disaasas.,     Sh©s®  fe^slop- 
have  baan  first,  tha  d»a»natraelon  of  As^j^l&s  rasiataise©  t®  mM, 
and  oehar  insaet&cidas,  throttghoet  aaogr  parts  ®£  the  woe: Id  md 
tha  s^mmt  eaphasis  now  baing  placed  on  aradieatioa  of  talaris . 
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MasQr  people  fesi  £kat  If  efeis  ®lsj(setiv@  is  te  hm  &c&smpU@h'%^s,.  7(s@oi."(t 

a^setns  i»  eaa^r  parts  of  tbs  i^^ld.     Coatrltiutio&s  i^els  oan  hm  -maiM 
in  this  a?fta  will  fesv@  great  slsoifieaacea     Se«s^  of  othesr  pir@t<sa©a» 
dieaaaaa,  parftlctslarly,,  ^Chagas'^ia  of  eoestdavabl^  pceeisaa^  alth»;£gh 
ikltt  4ia«aea  Bms  ust  ymt  b@ea  fimeozporated  ioKo  o^  atuiy  ^ts-^'sm. 


joist  partieiipasitm  ivitlk'tha  Laborate^  ef  Fa?aeit@ 


CfeJa^^Ovgax. 

31ia  ebjaetlves  la  tba  paat  I^va  baes%  to  ^taEaioia  tbo  asttesat  ®^ 
tviebaeoaiaals  asaA  Candida  aaoog  the  pOf^lstle>8  of  ffiesa-lse  ««$Tklmg 
at  the  Satiooal  laatittttes  of  f^alth^  to  stud^  affoeta  ea  vagi^l. 
^toloer  vlti^.taay  occar  as  s  sasult  of  tha  pajrasita;  to  gj&in 
<»S»£d«Bio  logic  dataoQ  the  disease  aad  to  dOfiesaiao  ths  role  o£  £k@ 
pasaaita  ia  tha  patliogaaaais  of  eartiaia  vagiw&l  csaqplalata,    Tm 
effiea^  of  various  drtsga  vae  also  uadar  stud^]^-. 


Pattaafe  Mategjal^  Baaulta  ead  fropoaad  Co^aq  o£  grejacfes 


la  19S9  cUnleal  iavastlfiatiOBS  ia  this  &i:aa  hava  bsea  c^cts.lU4 
furthar  liaaie  labosratosry  kaovladge.     Ths  presaat  eliul^sl 
lavastigatioa  pastleipatas  only  by  eollastiag  spacinaaa  aad  roletisis 
thaee  spaelaisaa  to  ellaieal  tBaaifeetatlosts  for  atudies  &a  p&tl^g^mizltf 
oe  varioua  Inausa  atraiaa  la  Biieso 

1!ha  eouraa  of  this  project  will  b©  dapaasiasss  tapoa  lab©?ato»y 
lataresta  aad  loads. 


CD    To  6dK<^  eliaieal  and  laboratory  aasdLfaatatloas  of  t'sa 
dlaaaaa,   {2)  to  evaluate  diagtjiestle  issitkods,   (3)  to'  stu^  th@  imss^sl- 
ogle  reapmass  of  the  hodt  to  tha  pavaaita,  ami  (4)  to  datar^as 
effaetivs  taotboda  of  tharapy  la  patiaata  vith  pvovaa  tozopIass$@ls» 


Sero logical  surveys  aad  cllaieal  studiaa  oa  patieats  i^th 

suggastlva  of  toxoplas^oala,  or  oa  p£.tieat3  vlth  @arologie:sl 


evideace  of  the  ^Isesge.    In  aa  a£t!£®.p£  to  sjo'sr©  .claarly  i^liaaas:© 
£h@.  lemiifestatlos&jS  of  the^  Mesas®  In  Its  multiple  forms.     l@ceatlj 
puQh  efforr.  hae  been  i&Kpea^®^  i^  aa.hi&&  physicians  in  the  &re& 
aware  of  eh®  speptoma^ology . of  tljus  dise&se  Mtfe  the  espisictetio^  o£ 
'this  resulting  in  additieej&l  pa&ient  re£«rral8. 


Contintsing  studies  o-a  tii^a  t^fo  proved  acquired  cases  of 
adult  t:oxo{!)l&ssaiosis. 

Sarologie  and  skis^  t»st  surveys  indieat^t  tbat  there  1®  a  bigls 
iiaeidSBce  of  toaEoplfisaioeis  in  maa,  yat  clini^&l  reports  o£  the 
diseasa  are:  relatively  rare,    'There  is  csud)  to  bs  Isartssd  abo^t  &1%@ 
ellMcsl  ia0,'dife9tetione  of  the  disease  find  ss^thods  which  tmj  h^ 
eupl&yed  is  its  diagsosia.  SiKperieaee  has  sbamt  that  pathologic 
diagsiosis  i.s  diffionlt  even  in  patients  in  ^sihcm  the  disgnosie  km 
been  established  by  the  racovery  of  the  parasitas  by  iraocwlatiojs  of 
tissues  into  laboratory  anisst&Is.     With  the  exception  of  ehronie 
ocular  tos&^lasseseie,  little  is  kno^^a  of  tha  chronic  forsa  of  tb& 
disease  in  ^la&ans  although  the  parasite  seass  to  sstrvive  for  loag 
periods  in  laboriatory  anisaals.     Studies  by  other  invest ig&tors  h&v& 
suggested  that  the  psrasit®  m&y  play  a  role  in  the  production  df 
■jrocATditis  and  chronic  encepha  litis « 

Shis  ^11  be  dependent  upon  suitable  patient  naterlal.   and 
the  (development  o£  epideMo logic  laechaaisss  to  bring  early  &nd 
chronic  caB<9S  to  our  attentiosa 
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PttblicatioK®  otter  than  abetracts  froas  this  project: 

1„     GsiiBSi;  E.:     The  tseis  of  fcfes  slac  euifafee' ceBtyifuigatieia 
£loCatioa  teclmiquQ  as  s  routii^e  diagaostic  proeedurs. 
toexiefflB  Jojsraal  of  Gliaicsl  Satfeology,   1:87-88.  Jamsary 
1959, 

2.     Bsjfe,   H,   S.. ,  ■  Bsrcok0,  C«^  aad  Giiiina,  E.:     latsstiaal  assd 
blood  parasitissa  asaoag  British  West  Sadiaa  Agricttltiss'®! 
laborers.     Review  of  psrotozoaa  aEid  hslminthic  iafsEifcsitloas 
aesosag  ajigratoi-y  agsicultmral  «rosrkers,     (Frsseate^  s.t 
tesr.   SoCo  of  Trop.  Med.  &  Eygieae  Meetiagj  Ostobsr  SS^ 
1959,     <la  press). 


Sesrial  ^o  ISMS  -  m®} 
lo    mi 

€&lemiAS  T®a?  I9S9 


of  ?€in&ssrlv«iniA  Hsdlcfil  Sehool 

Sfe®  Ysfflyis  CeaieE^aar  yeas  i959) ; 

Ac    @aek  1@  iffi  pffogffese  fi:o  BZudy  ste  effttct  of  duoden&l  fluid 
replssesent  izom  s.  niosa&l  eubjaet:  to  a  ehild  wish  aodarat® 
elioieal  sB8»if«8e££lcBS  of  fibjroe^^sc&e  dlssaso  of  th&  psffi«7®fi&< 
Ths  dsodesAl  eoatsace  ass  obtaisaad  through  a  naeal  duodsoial 

tub®  fsrea  a  siotbkiI  euS»J9$t  at  @p@eifi€  iKt®?^ala  l:teougteise 

tita  dasr  erad  tzsmi®wv:®A  ixs^di&t®lj  to  a  ehild  ^t:b  fil!ire»» 
cystic  dieaaas  of  ths.  pm&rz&s  bf  ^&j  of  a  assal  disodamsl 
tab«o     Casrtaia  aad  potee®  «gj«d  to  dat©€t  activity  of  tisi® 
ireplaessiigffit  tlsa^ap^  &V9t 

lo     1:^3  otoi^fs  in  @odl«s^  ehlorld®  eoKteentratioa  os  ts^tatc 


2.    A  foalltatlfre  eiiaogs  &b  tba  presaatea  of  ths  m~t&z 
iaeolubla  fraetioa  In  stool  ot  duodaiml  fluid,; 

3o     Tfes  cfe«ag<a  iu  tfea  eliaical  pietu?®  ©f  coiarsa  ©f  th® 


Tbigt  tjfi&  of  raplaeeasaat  tbarapy  sa^  b«  tfee  trnlj  mmasm 
of  dassoststsatlas  blologloal  aetivitsr  of  a  substsaea  «Mah 
m&f  be  p^aaaat  ia  noxaial  duodanal  fluid  aad  sot  ia  tt^ 
dv^aaal  eoataats  of  eMldrea  with  f  iburoeyetie  dieaasa 

of  tbe  paae^aas.     Thie  tsosk  haa  not  b®aa  deaa  bafo?a. 
The  ®i@3@3t  «07&  of  a  sioilair  oatu^a  «m8  aasoeiatad 
isit^  ^>a  stta^tad  sraplacasaeat  tsaiag  ^oia 
p«ae}?c:atie  astraetSo 


Be     Ais  svsluatlon  o£  ineeredLttent  antibiotic  therapy  in  ehiMtSiSu 
■wii^Oi  fiht&eyBttc  disease  of  th@  paac?e&d  by  a  double-blli^d 

t@elmi«pec 

€c     £^&lustiosL  of  the  ?olI  of  vlm.'ses  during  tbe  aeuto  @saeeT^atic$E!S 

of  fibrceystis  dls@as@  of  the  jpaserea^o     The  acute  esaeerbAtioKS 
refsr  ssai^y  to  ehasiges  of  th@  paeuEgocitiSo 

So     SetSTgticatioa  of  aatlbiotle  le7(>ls  is  puliaonasy  scts?etioi^0 
collected  at  time  of  autope^f  sad  brcnehoscopyc 

So     %Q  Study  of  aBtiblotie  absosrptlon  of  the  fil  tts&t  ia  fibro» 
cystic  disease  of  tb@  peaereas, 

Fo     The  study  of  cert&ia  body  fluids  for  the  presence  of  the 

■skater  isasoluble  fraction  ss  dese^ibed  by  KiaehSo     These  b'Ody 
fluids  &TC&  3t€}oI@s  assaiotifi  fluid,  eerebrospioal  fl-aid^  iv-^nms 
utine  esd  saliva » 

60    Detesisiinfitioti  of  the  salt  conceatsratioBS  in  asmlotie  fluid 

Ssom  &  raotber  «^ese  shild  is  shosa  to  have  fibroe^tie  df.s@asis 
of  th&  pacereaso 

ZXo     Mi^sil  &p@z'l..sBSiitatioa: 

The  objective  of  this  «03rk  is  to  deterEtine  ohasigee  ia  the 
fuactiosc^l  activity  of  the  smat  glands  is  the  hairy  skin  of  the 
doge  afte?  alterations  In  pasiss^agie  fuii^tioia  proo^ted  by  panereatia 

duet  llgffitioia  or  gotai  psasreataets^D     Ifha  p?®"  and  postcpex'ativ® 
coacentraeioss  of  sodium  eltlorid©  ia  thfi  sfwiat  may  reflsct  sc®s 
r«alation  betci^ea  the  paBcreas  and  the  ms^&t  glands  <>     This  perhaps 
could  in  tuna  be  deleted  to  dysfunction  o£  tb@  pastereas  aM  swsas 
glands  is  fibroeystie  disease  of  the  pa^^reasc 


IIX„     Ixsssuaological  and  £lectrophoretio  Studies: 

Ac     Iss2uaol9gleal  characterisation  of  the  water  insoluble 
frastioa  described  first  by  Diseheo 

TbB  follotfing  substaoeea  tiere  u@@d  in  thia  eharaetsri^atioas 

1=     Bisodesal  fluid 

2o     Saliva 

3a  Watar  soluble  fraction 

4  c  Watsr  iiaselubls  fraction 

5.  A  becisene  alcohol  extract  of  duodenal  fluids 
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The  follo^ag  gtadie©  '^re  dea®  usiag  the  afeove  sulsstsaess; 

lo     EesaglsatiK^tisa  Ifshiblfiion  with  iiillueaga  l?E8  «ad  aaea0vlrus  S 

2o     Agfir  gel  dlffyiKioB 

3.     fireeipitta  gaaeSioa 

S..     fa^r  ®le«str6ffe0raai©  of  ssnm  asfvd  duodesal  fluid  tx&^ 
pafciesafcg  with  fiferecyeeic  die®a®®  ©f  tte  pasacres^o 

Tha  aacoptoeeijs  dssc^lted  by  M^cbs  appaess  to  ba  present  ia 
£lie  s®nm  fia(3  aascopsroesis  la  geasral  Mgsra£e  wleb  6fes  alpha  t  glefeulia 

in  ssra®  is  ggestsff  ia  ehildsen  ^th  f  Ib^oeyetle  disease  ©f  tbt  pas- 

k  sff©«|j  of  appEosisacaly  35  cMldreH  eisfe  ftbsocystie  diff.©e6©  . 
of  Sfee  ^aacssaa  tis  bslng  follouedo     fatienes  ©a  tbe  wrds  ara  sssad 
£0  obtain  cllaiefil  aoa~e^£&e 


(I>     totifeioeic  a&ssirpelea  ©f  ek@  81  tsraet  in  ehildjrea  ®i.eh 
fiferoeyseic  dlseas©  of  £te  peasareas  doss  a©t  differ 

(2)  Th»  waaer  iaselwfel®  fraeeica  fees  been  desasx^tsated  in 

SKRioeie  fluid,     seliva,  stool  ead  urine  ia  cfeildree. 
with  £:ib7oe^@tic  disstse®  sf  trbe  pssereas  as  t^jsll  ss 
of  t&s  duodeaai  fluido 

(3)  The  ^ae®s  iasolufel®  fsac£i©a  i@  also  d^aoisstraeed  iis  ehs 
steel  ssd  duodeosl  fluid  of  several  saornssl  subjaets  &s 
aon-ey8tis  s»bj@e&@« 

(4>     The  salt:  c©K8©afcratioa  ©f  the  s§miotie  fluid  fs«a  a  gjotfeer 
wbos®  eMld  ^as  latesr  shosm  t©  have  eyseis  :£ite©®i®'  eas 
eq«ivsi@at  t;©  £h©  cosssal  ^/eXaeg  ©seshllshsd  fcy  Caaterrowc 


«  4  -  Serial  SSo,  ^lAID  «  UU) 

(5)  Tha  r'Sdniss^  asoisat  ©S  swfsafi  rsi^uised  for  e  sipaifieasat 
deteiisBifiatioa  c£  the  s^eat  and  s^s^iua  chiosride  u@iug 
loa&opkos@el@  aad  gause  eollectloa  Is  100  sg.o 

(6)  Xe  has  also  besn  ahowa.  thss  chs  eollsetioi^  of  s^^&£ 

p@?  2  inouK  period  is  qoE  sigalficantly  dl££ereat  £i?Offi 
s^mt  eoliectlca  in  tb@  saa^  fashioa  but  »ltheu& 
i®at9p!^?@tic  etimalatiOQ  aad  «deb  e@llee£ica  foir  a 
iBuch  ledger  ptiriod  oi  ti^sis.,  nese»lj  Ih  houi:s« 

(7)  Although  the  water  Insoluble  frastioa  i«  described  as 
a  @u«:oproeeln  it  bas  »o  effect  upon  heiaaglatlsstioa 
using  ioflueasa  FR8  and  adecoviirus  9 , 

(3)     No  aativlt^  Ms  beea  demonstrated  using  heiaasglutiiiatisffi 
rea«tio&s,  floceulatlou  ts-sbniques  «usd  agar  gel  diffusion 
methods o 

(9)     A  precipitin  reaetioa  de^omaeratee  s  epecifi®  aad  £ii>8dere£'.3lf 
sesi&itive  test  &Meh  s»ay  have  definite  sierit  ia  the  dl£g° 
sosis  sstd  |>£og&osi3  o£  fibrecysitie  disease  of  the  passeresi,^. 

(10)    A  skis  test  uslQg  the  fsate?  iasoluble  fraction  seeos     to 
ia  part  r^flt^et  the  quantlt]^  of  @erusa  gma&  globulioo 

0%  the  b&sis  of  %»rk  dosis  In  this  £«istitute  <m  fibroeystie 
dieea^s  during  the  past  f^&t  it  iiees®  reasonable  to  suggest  that 
a  future  e^^sa  of  research  ia  this  Institute  should  be  directed 
toi^rd  sarol.ogieal  studies  aod  sorsal  duodenal  fluid  replacessento 
Eecesa  results  iadleata  that  farther  eSudiss  in  this  area  laay  re- 
veal basic  etiological  inforasatioa  a@  ^^^11  ss  practical  dlagnoetle 
and  therapeutic  data^ 


Part  B  included  Yes  £./  S©  ^/ 
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2o     Mo@h«^i«»£7y  mil 

liidi^iclual  P:roj«e£  S®pox-£ 
Gai@ailar  Year  1959 


ft<@J©@£  fields     li@^@ai€al  3£udi@8 

€o«»f)®£'aties  Unless     13on@ 

M^m  Ysara   C'salsi&dar  jisar  1959)  s 

Others  2o© 

To  etitdy  til®  fei'Stshsais^^  o£  fatlaogeais  Bi@s«»OE-£anissa@  isttk. 
n&tx^m  ef  aatibi®ti@  s'@sie£aa€©o 


I)    -- - 

TSm  Mosjfatheais  of  ^Ijaaseharidas  f«€uliar  eo  bast^rial 
«®l&  «e&l  s!^£@irial  ia  being  imtdseigaeed  with  afaslal  at^ 
tsntieaa  ^®  tlsa  7ole  o£  esrtain  ehrsft-sarboia  e>r@«ur80ffSc 


2>   ^^imjsl,ffi£M<gllijiiMil^^ 

Affl  in£^si<^e  study  ia  b«lng  nade  of  th®  factors  ©fi^° 
tifolliag  th@  fosaation  of  iis®r®a8@d  Immla  &i  ptni^illimss^ 

vSaea  pathog^nie  Stafhylo@0€ettS  am®m  is  asposed  t® 
f  ®ai®illin°' . 


I) 


Frg^ious  iai^etiga^  ons  on  th@  fstataboiim  of  I^Z'^q- 

faaadiol  fbosfhate  and  on  th®  eefaration  of  laixttt^iss  of 
a€@tolj,  laetaldfibyde;  fyiru^aldehyd®;  and  fyrwri®  asid  on 
bisulfit®  ion  @s@hanga  @olums  vm»  fublisfKod  in  l959o 


«  2  - 

My  s®fias  o£  thm   1@»  «x®hang@  a^^thod  it  ■w&e   ftoeeibl^  to 
identify  £h@  eas^sasKie  03d.da£i«m  product  of  1^2- 
propm^iol  as  laccaldshydec  This  result  md  tb@ 
results  of  other  studies  oa  the  aasjnae  preparetion 
fresB  rfibbit  liver  whieh  oaidiseis  i,2>prof»anediol  ware 
pressated  at  the  FaderAtioa  ProeeedingS;  i&prll;  l939o 
IHiblieatioD  of  th®se  s&udies  is  bow  Reading  the  eca» 
ipletiosa  o£  the  pirssent  r©l«ated  studies  o&  the  aet^^Iim 
of  laetaldehTdsc  The  pure  8  m&A  L  ieoaers  of  l,2«°pro- 
peaediol  ead  Ideteldehyde  hsve  been  prepared ,,  Kictatie 
studies  of  tha  o^id^tloa  of  the  t»o  ieoeters  of'  1;2- 
propaaediol  h^   ralolnit  li^^er  estraets  has   suggested  that 
e  differeot  ea»ps@  is  iQ?;;'olved  in  the  oaddetion  of  L-lfZ- 
propeaediol  thmi  invoW^tl  ia  the  oxidetioa  of  S-1,2- 
propsnediol  o  Attea^ts  et  separation  of  these  t«o  enscygiee 
are  in  progress »  Crystalline  horse  liver  aleohol  de- 
hydrogenase is  Bore  aetive  on  the  L-isoaaera  of  1,2- 
propanediol  and  laetaldehyde  than  the  B-isoaers.  This 
is  the  first  tine  that  en  alcohol  d^ydrogenase  has 
sho«m  a  sterie  preference  for  euhstrates  that  dif fcsrsd 
in  coiaf iguration  on  the  earhon  adjacent  to  the  one 
undergoing  oxidation o  'these  speeifieity  studies  will  hm 
to  the  alcohol  dis&ydrogenases  of 
s^d  other 


As  was  mentioned  in  the  last  report  (see  Frojeiet  Report 
@Un)-22  (c),  1958)  it  ^m  proposed  that  an  attempt  be 
saade  to  datsruBine  if  laetaldehyde  is  an  inteimediate  im 
the  biosynthesis  of  rh«Bnose«  Such  an  atteaa^t  has  hem. 
ia^««  Several  strains  of  P.  a^gaainosa  were  c^tained  frcm 
!^o  "farder  and  tested  for  their  ability  to  synthesise 
rh^nmose.  Sstraets  of  ttw  of  the  strains  fshich  produced; 
large  aetsounts  of  rhasanose  were  unable  to  synthesise  rh^mos 
in  the  presence  of  laetaldehyde  and  dihydroicyacetone  phos<» 
phats  "  the  proposed  precursors  of  rhawnoeeo  Further 
studies  on  thss  biosynthstsis  o£  rhassnoss  by  these  organises 


2)  Katt|if^  oj[ j^^ibtotie  yyaJlgS^|e 

The  previous  findings  described  in  Project  Report  ^lAW 
22  <c)  were  presented  at  the  Annual  ISeeting  of  the  Socisity 

©f  Mmwiem  Bacteriologists,  St,^  Louis,  m.Bp^^t,  Msy,  I959< 


Xhs  work  has  since  been  greatly  @2tend@dp  It  has  been  found  th&t 
the  nature  of  the  aediua  in  which  So  augeae  ie  cultured  has  a  profound 
influence  on  its  biosynthetie  ability  te>  produce  penicillinase. 


A  variety  of  Inhibitors  of  the  induced  foK@etion  of  fpenicillinase 
have  been  eaisained.  Sksch  studies  not  only  offer  dues  for  therapy  but 

also  shed  light  &a  the  nature  of  prot@i»  synthesis » 


for  the  assay  of  penicillin  and  related  products 
being  inreetigatedo 


-  3  - 

The  receaely  developed  Kossal  bacterial  disictegrator  has  been  foun^ 
to  be  very  effective  in  the  preparation  of  cell  free  axtraets  of  S, ^  auyeus. 
mi  organisza  which  is  notoriously  resistant  to  frecture  by  raost  conventional 
procedures . 

ScmB  of  the  results  of  these  studies  will  be  reported  on  at  the 
Meeting  of  the  Federation  of  American  Societies  for  Eaperimental  Biology 
in  Chicago,  April,  1960,  and  at  the  Meeting  of  the  Society  of  Anerican 
Bacteriologists  in  Ksiladelphia,  May,  1960. 

Sigaifieaaces 

The  continuing  studies  in  carbohydr^ate  biosynthesis  axe  important 
not  only  for  the  selected  project  dealing  with  bacterial  cell  wall  material 
but  will  contribute  to  many  aspects  of  carbohydrate  metabolisia  in  clinical 
medicine. 

The  investigation  on  the  mechanism  of  penicillin  resistance  in 
S.  aureus  has  contributed  to  the  understanding  of  the  nature  of  protein 
biosyntheaia  and  has  uncovered  several  leads  in  the  therapy  of  infections 

caused  by  penicillin  resistent  S.^  aureuSo 

Proposed  Course  of  Projects 

These  studies  are  being  continued. 
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Publications  other  than  abstracts  from  this  project: 

1.  Huff,  E.  and  Rudney,  H.:  The  Enzymatic  (Nidation  of  1;2° 

Propanediol  Phosphate  to  Acetol  Phosphate,  Jc  Biol»  Chem«^ 
234!  1060-1064,  1959., 

2o  Huff,  EoS  Chramatography  of  Mixtures  of  Laetaldehyde,  Aeetol^ 
and  Pyrtivaldehyde  on  Bisulfite  Ion  Exchange  Goluians, 
Analytical  Cheanc,  31 J  1626-1629,  1959. 

3o  Huff,  Ec,:  Ehzysaatic  Oxidation  of  1,2 -Propanediol  to  Laetaldehyde » 
Federation  ProCo,  18:  250 »  1959 » 

4.  Steinman,  Ho  Ga  and  Murt&ugh,  Pe  A.:  Isoelectric  precipitation  of 

adenovirus  and  its  compleaent -fixing  antigen o 
Virology,  7:  291-299,  1959, 

5.  Steinman,  Ho  C,  and  Hurtaugh,  Pc  A„:  Nutritional  requirements 

for  the  induction  of  penicillinase  in  Staphylococcus  aureus » 
Bacteriological  Proceedings:  101,  1959c 
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Project  fitl@s     Sys£«fflie  fungal  disease 

Other  IfBwesfcigatoras     Djto  Albert  freger  (to  7/1/59) 

Dro  ?liic®Hit.A0driole  Cft«a  7/1/59) 

^n  ImmTB  {Qnlmd&T  year  1939)  g 
Totelg  lo3 

Prof esaioaal s       lo3 
Otharg  0 

Frojeet  Description^ 

pbjeetiy©sg 

lo     fo  study  diagttoeiffls  pathogsaesis  asBd  KAtural  couwe 
of  ®ysfce>aie  fungus  i®fee£l«mso 

2o     't&  study  the  pirabisa  of  fimg^ss  disease  due  to 

overgcoweh  during  antibiotic  acd  steroid  ereatssenfcc 

3o     fo  evaluate  eew  ageat©  in  antibiotic  aiad  ehest®- 

fcfeerapeutic  treafciaetBt  of  ©ystealc  ftmgus  iafeetiosssc 

4c     To  set  up  fflsess®  of  as»essurijsg  blood  levels  of  ffiew 
sntif^mg&l  agents  and  t©  st«sdy  ac«ste  and  loz^g  tetm. 
tossic  effects  of  the  drisgSo 

So     To  study  various  iaBursolofic  asp®ets  of  this  gr®up 
of  diseases Q 


serial  liioo         MMIP.._^  ZM^). 


Methods  EmpioygKdg 


Fatieiata  with  Bu^p^e.tmd  fmag«i  iefsefciesis  «r«  studied 
diag£iosl:icslly  using  fcbe  skin  test^  serologic  ^  hiifte@l»gic;. 
&M  cultural  osehodso     Fa»ily  coa%t&c£s  ar@  si«ilariy 
iswe^tig^ted  aad  @«syirmi!!iae@>eii:i  studies  uttd@r£&k«ieg,  t^tge 
iffidleatedo     lafectiisg  fangt  fff®stt  such  patlesats  are  screened 
for  sensicivity  agaisist  ^  £«snsideral»l«  SHuaeber  of  ek@sBO'° 
therapeutic  or  ae^elbiotic  sgeats  and  therapy  Is  is&d^tt&k&n 
sfeer  such  studies  ai&d  i^«ce  elit^iejglly  mdvisabl®u 

Drugs  ere  seraea^  for  activity  a^iisst  an  orgaitdsisi 
isolated  fr<«8  a  patient  hf  ig  yi£g@  isefchodgo     Proaiging 
drugs  ar®  then  tested  i@  aninals  for  ae«st€  ms.4  long  t«rei 
tonicity  and  for  therapeutic  effectivisness.- 

Mesa  ragthodg!  ar@  being  developed  for  dsfeertti^ing 
serus  drug  levels;;,  rates  of  mmcreticm  of  drugs  »^ 
in  vitro  screesaiisg  of  drugs o 

Fatl^rot  Material  m&  Major  Fitadiaggg 

lo     Studies  wer@  continued  on  paties^ts  <«?ith  m  vmriety 
©f  fungal  dleessftSo     Hew  patients  witfe  culturally  proved 
disease  this  year  included  cases  of  eryptoeoccosi^  {5) g 
eoecidioidcKs^cosis  (2)8  hittoplaassosi®  (5)^  blastoaayeosis  0) ,, 
aspergillosis  (2)  (,  aetinosBycosis  (2)  s  eauadida  eiadocarditis 
or  s^ptie^a  ((2)5  ©porotrichlosis  Cl)c 

2r.     Co£>tii:i^©d  observation  of  «  totsl  of  40  patieets 
treated  with  aa^hotericin  hais  pemitted  aK»r®  €&s<cluBi&&B  ma 
to  effectivenissso     Although  clear°€ut  treatssetit  f«;ilur©s 
hsve  occurred  in  3  eases  of  cryptococcosis „  4  patients  have 
"apparently  reeovered"  (clinically  well  with  noraEl  cerebro- 
spiMl  fluid)   froas  th®ir  i®f«ctios@  30  ^  29,   19,  arad  18  assfistb,® 
after  cesis&tion  of  treataissto     Sm  additional  5  patients  are 
iffi^r9ved  (clinically  i^eil  Imt  viith  cerebrospinal  fluids  n©t 
yet  tmvsml)c     Dis^S'sd.nated  hlst«^la®aeo@is  has  respoisded  wellc, 
&^  have  patients  with  blaatogstycosisj,  although  relapse  of 
infection  occurred  ia  1  patient o 

3.,     twelve  patients  witfe  various  culturally  proved 
fungsl  di@e&se@g  histoplasa«?sig   (3)^  blsetoasycosis  (3) , 
coeeidioidoKtycosis  {3},  candidiasis  Cl)s  aspergillosis  Cl)« 
maduroaycosia  (l)  h/me  h&&n  treats  with  R0°'2  (aee  report  o£ 
yei^r  1958)  0     fhiss  drug  in  preliraiio^ry  studies  ^eesm  @££ectiv^ 
in  @o«e  cases  of  histoplasaosiSj^  blaatoi^cosis  9  aspergillosis 
isM  a^duromycosis  o     Studies  are  proceeding o 


-  3  -  Sffiietel  Moo         MIMD  °  23Cc> 


s.t?d  S0-2  (dml&j  in  hrmmnlph&l^tn  easeretifflss)  ®spl®yiffig 
bi©eh«88ic  srad  fei£fc®pathologic  tee&rdq'is^s ... 

5d     la  s.  study  &i  hiatoplssHKSsis!  irofessEi®®  i©  ^  p«ti«naSf, 
ewltus'al  effidaroc®  wa®  o6*e«iK#d  ®f  widespr^jad  dissisaination 

E©«iEBtg«5nographi«  fiisdifflsg®  i«  ©th®r  pffiKient®  ©f  spl«ssic 
ca,leiftcffit:i©a  fell«swiBg  exp®s«re  fe®  HlafcoplagSKao 

60     fh®  s£at«®  ®f  efeerapy  ©f  &li  syse^aic  srjfcascs  was 
@«as!msrls®d  in  April  1959  i&t  the  Jtoerlcae  College  of  Ftsy^icistss 
^Ed  is  to  be  publisihedc 


7o     Studies  to  saic®  havs  d.moB@  tratstd  ete«t  £©«■  di«gi!»ois£ic 
pu^poigss  thsice  e%i@ts  «n  o^tim&l  £i»«:  following  Itsoculaeion  of 
pafci®at  speeisMisss  for  «h®  fe^ove'sy  ©f  HifJSSjMM  *****  £SESS£SSS£^- 
ISii®  iatervsl  for  both  imSsuctiom  is  2  w®©k®o     Evidtscse®  was  aSsi® 
obtained  thet  cttlturs  of  a  l®rg<g  'V'oliun«£  @f  psi£i@i%£  lase^rlal 
(20  mlo  of  blo^da  «iria©®r  csKisdat®,!  5  mlo  &i  ceEebrospisMl   fluid) 
is  an  isi8|>©r£@Bt  factor  issi  tl6®  Isolsfelois  of  Crygtog^ccus  from 
Mtie»£^  «?i£h  !sigi%i!ragi£iSo 

f!he  gE®up  of  fsisguffl  diseffisas  -uMer  stikly  i®  p®»rly  wsndersKsod'j 
therss  is  t&o  imltotaly  »u£c@ssful  r.ife&e^eini&  o     Apparently  s,  c«xt:als& 
of  th@ras  sueh  &s  hMt&pl&simmiB  s  &^®  belsstg  reeogni^e'.ed  &B.  qtaiti>s 
prevalent  I  others  such  &s  earadidiasis  er«s»fc«  pf^bl^gi?  by  else 
■^ery  ubiqstiity  ©£  tfe©  orgstBisffis,  whlefe  ms.y  gr«sw  aore  ab«ind®sitly 
mm&  ©ause  siysfeeffiic  dig*©®®®  in  tfe©  presesace  of  ®o»t  antibiotics 
aEid  steroids  8  creating  serious  s«ad  ectensiv©  cllisicai  prafelessaso 

Froposed  Cmarse^  of  Frojacts 

T®  pr®c@«d  a®  outliraed  «s®der  '"Ofejectivee"  aud  '«Bfer.h»d®  .-*" 


P«rt  B  ineluided  f«s  JK/        Mo  J_/ 


S*ri.i3«    )te 


ms-nm 

tudi^Miml  Froj<&£t  Report 
C&l&nd&t  f@*sr  1939 


Fa£-£_  12     HonoMj  Awards,,  arsd  Publlcs,e£oKs 

?«bliea&ios^  oth-^t  thmi  js&seraete  frms  this  projects 

*'io     lf«28,  Jo  P03  €)®msiEs  Jo  Lt,,  L®uris.„  Do  Bo.,  fismotm,  C-.,  W.  r, 
as&d  B&tttBV.f,  fa  Got  fiilmi&tmtj  aspergl'lSosi®  wish 
cavitsfci©i&o     Mo  Eago  J<.  Mo  260 §  264-268^   1959  o 

2o     IStSKg  Jo  Po  4affid  frcg^r^  Ac.  8  Ctirr^at  sKsfcias  o£  ch®ai©£keieapy 


I.sf l«*@»ce  of  fuiagws  seraiti  and  Ispse  of  fciroe  iis 
SKp^rifBentta.!  hi8t©pl®s«^sig  m.M  ©f  voliuBKe  of  isfeociilu® 

&  Ciimio  Mo   53g  3ll»3l,7,   1959,., 


Li??.C©d  te  l«s£  year's  K'fSpore  ®s  "Isa  press :," 
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Frojece  Ti&leg     Sarcoidosis 

Frisscipai  lisvesfeigatorss     Dro  Komsis  Ho  Bell  Ct©  7/1/59) 

Dro  Joha  Po  Hts  iirmi  7/1/59) 

Oi:her  levestigsfcoys  g     Moras 

Cooperatisag  UaiSsg     tefcioaal  Heart  lastitute 

liatloml  lMt£eu£e  o£  Arthritis  and 
StetalMsllc  Ulse&Bee 

Man  fears  (calendar  y®sr  1959) s 
fofcalg  0o55 

Professioj^is       0o55 
Othesrs  0 

Pi.°ojec£  D«scriptiong 

OJtjeetivesg 

lo     Long- teno  cliaicel  study  of  the  course  of  sarcoidosis 
&ttd  the  effect  of  hydieocortisone  issd  related  steroid 
horsones)  is  slterirsg  the  a)iani£estatio»s  &tsA  course 
of  the  dise&eso 


2o     Cliaicsi  stisdies  attainting  to  d®BJMSstratc  agents  kmmi 
to  predtace  gramalosiatous  disease  ia  psstieats  ^th 
sarcoidosis o 

3o     BvelwafciOB  o£  the  Evei©  skin  test  as  a  diagnostic  tool 

in  the  w^^a&eanent  o£  ssrcoidosiso 


Ac     Study  of  the  calciusa  setabolic  aba0Ki8a.J,lty  and  th@ 
effeet  of  therapy  ia  patients  with  this  sisnifestatio?;? 
of  sarcoidosis o 


5o  Study  'o£  iesramologieal  m^chMutav^  in  sarcoidosis o 

6o  Study  of  th@  &n^s»i&  &nd  iron  BsetaboligQi  in  sarcoidosis^ 

7o  Study  of  vltaiain  D  eietabolisffi  in  sarcoidosis  o 

So  Epid^dLology  of  ssircoidosiso 
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Ic     Hoapifeeliasticm  asad  outpa£iesa£  obsesrvselon  of  paticets 
with  sercoidosiso 

2o     Ssttensive  cuitwral  sssd  serological  seudy  of  p«£ie©£s 

3o     Use  of  Sveis)  aotigsE  amA  a  contr®!  "asatigea" 
pTep&T&ttoa,  ±u  patients  nith  sarcoidosis  and 
gir^^tilessacous  dis@ss@s  of  k^o^^  eeiologjo     Ps® 
o£  pine  pollesi  sncigera  in  bd£h  groups  of  patieijgso 

4o     Calcium  b&leace  sCudiea  on  p^eisnts  with  sarcoidosis 
and  hypsrcaieeaal®  befosej  durissg,  and  fifeer 
ereatseffito 

So     CalcitsQ  isi£uaioas  r@i^l  phosphorus  cls&raiace^  and 
phosphorus  daprivaEiom  tests  feafor®  aisd  after 
f:rea£e©@£  'utth  cori:iso»@o 

60     tissue  culture  of  l^siph  nodes  r^sisoved  £ri^  pstlemts 
^ith  sarcoidosis  tu  an  effort  tog 

a)     stftdy  the  charactsristio  aspects  of 
growth  of  such  £iss«sa 

b>     sfe«jdy  cytotoxic  effects  ©f  tuberculin 
a^d  other  aratigens  on  such  tissue o 

eQ  51 

7c     Fe      irons  turnover  and  Cr      SBC  survive!  studies o 

Fatleat  Bfeterifel  @ad  Major  Fiisdingss 

lo     Twenty- five  rasdosly  selected  sarcoidosis  patients 
vith  no  evidence  of  blood  iosss,  isifectioiKs,  or  hemolysis  were 
studied  durir^s  the  past  2  years o     Seriel  irois  detersitaatioss 
over  a  24-hour  period  revesled  significntly  lower  v®!**®^  ^f^ 
those  foatsd  its  controls  o     Further  studies  with  Cr      ami  Fe 
iB  6  patients  shoi^fed  Qossaal  red  blood  cell  survival  in  all 
b«at  1b  mnd  this  psti^t  ^as  1  of  2  th@t  Md  rapid  pl@sti@  irots 
disappe^irafsceo     Ho  defect  ^siS  tioted  In  bone  marrot?  saorphology^ 
bone  a*arrow  uptake  of  Fe^^j  quaotitative  appearamee  of  iroa 
in  red  bl(K$d  cells »  or  storage  of  Fe^'^  iis.  liver  or  spieeno 
these  studies  help  to  defii&e  the  jsechaBiera  of  aneaiia  In 
sarcoidosis  ®ad  ^ere  prsse^sted  at  the  saeetis^g  of  the  Southera 
Sectiosi  of  the  ^aericaE  Federetioa  for  Clitsical  aesearch  in 
^&S9  Orleetas  on  January  24,,   19398  were  published  ie  abstract 
forsBj,  and  are  beiag  prepared  for  publieetioe  in  totgo 
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2o  fhe  present  knowledge  concerning  siany  aspects  of 
saffcoidosis  was  susssjartsed  ia  a  Syssposiuis  thio  y@aro 

3o  'fhe  clitslcei  amd  pathologic  aspects  of  sarcoidosis 
in  a  soeheff  asid  daughter  were  prepared  for  pijblicatioBo 
Oaly  5  other  cases  of  this  disease  In  pareRt  and  child  are 
knowne,  and  iia  3  of  these  cases  ehere  is  <$tms   dotabe  ab»ut 
the  diegaoaiso 

Sigaifieanee  to  Micgobiologicel  Res&archs 

Sarcoidosis  ia  &   disease  of  unksMwa  etiology  which  closely 
r@6e»bles  graaulcsiaaeous  diseases  of  knowa  etiologyo  laves tigatiora 
of  sarcoidosis  ma.f  provide  better  undsrsteadissg  of  its  gaatisre 
assd  cause  aisd  Eay  shed  light  o©  basic  i^sueologic  pheas^eiis  of 
tissue  allergy o  Study  of  aetabolic  processes »  such  as  ealcius 
aboorsBalitiea^  itt  sarcoidosis  provides  a  basis  for  mot®  precise 
characterization  of  these  ehasges  and  a  rational  guide  for 
estperiiaental  therapy  o 

Proposed  Gours®  of  Prolects 

To  proceed  as  outlined  under  "Objectives"  and  "Methods o" 


Part  B  included  Im  JX/  Mo  £_/ 
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FHS-MIK 
ladividaal  Project  R«por£ 
Galtsttdai:  Year  1959 


Barfc_Jg     Honors  s  Awards »  assd  Pabiieationso 

FublicagioQs  other  than  abs&raets  fro@  this  project s 

io     Uesj,  Jo  Poa  ¥ao  Scott  J  Eo  Jo^  BerKtOBg  Ho  Wo,  Sdgctsabg  Jo  Ko » 
l«Bi®9  Jo  Job  ©IIIb  Jo  So s  Beiig  Wo  Hos  aad  Kau&m«&»  Eo  EoS 

Sss«:®id9siss  Co^biaed  Ciinlcsi  Staff  Meeeii&s  of  the 

l?a8:io?iel  Institutes  of  Health,     temo   Ia«=  Kos,  Dec«iabsr  1959. 

2o     MercJmRte  Ro  Ko^  end  StZj  Jo  Peg  Fasailial  sarcoidosiso 
incepted  by  AoMo^o  Arcfeo  Itato  Sfedo 
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2c     iRfecfeiosss  aad  Pediatric 
Disease  Services 
PHS-HIH  3c.     Bethesdfis  M&tylmnd 

Individual  Project  Report 
Calendar  Year  1959 


Project  Tleleg     FyeloBsplsritis 

Principal  Isswesfcigafcors     Dro  John  F«  Utz 

Other  Imrastigfttors?     Dr„  Leon  Qo  Sraitfe  (to  7/1/59) 

Dr,>  Mward  gyesmsa  iir^m  7/1/59) 

Cooperating  Uffiitsg     Hosae 

Mas  Years  (cal^mdar  yssar  1959)  s 
Totals  o55 

Professimsaig     o53 
Others  0 

?roj£)ct  De@criptioras 

OkJectivess 

lo     T©  ii^rov®  prosstat  setfeods  of  diagEesiBg  infeetiOBo 

2o     f@  r^roduc®  the  ditsease  la  @M®&1@  to  deiit%@ate 
pathogenesis c 

3o     fo  s^ali^ate  antisiiarobial  drugs  In  patients  ami 

Methods  Eaployedg 

lo     Clinical  stales g  After  3t@fjd®rd  history »  pfefsieal 
exssaiisatiots  ai^  laboratory  studies ^  ra^t^er  l&b&t&t®ty  tsats  will 
be  doBse  and  trffiatiaesit  instituted  with  tsew  drugs o 


a»     Miimsil  studies g     Ssall  assisssls  &i^  monkeys  Hill  be 
usedn     The  effects  of  bacterial  Inoculmtion  before  ssad  after 
physiologic  or  ottser  trauma  to  the  kiduey®  will  be  imvesfcigjatedc 
S@7ij&i  open  biopsies  ^ill  b®  done  during  course  of  it&t&ctlon^ 
Biopsy  BKiterisl  will  be  stiadied  grosslyo  saicroscopicsllVf,  and 
culturiillyo     la  the  case  of  drugs  act  used  b©f©r®  in  patiesitSs 
tosicifcy  &nd  therepeutic  tests  will  be  d&n&  ©sa  isafectioKS  ie 
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F®ti©Rfc  Ma&erial  and  Majog  Findings g 

lo     the  n^ed  for  a  coisveEieKt  fisethed  of  m^s@  detectiem 
of  uTlmtTj  tsrset  iEfectlora  led  to  a  re=eval«atioa  ©f  fche 
Oriess  nitrite  tes£o     Slitrites  are  forassd  in  arine  es  a 
reeuifc  of  bacterial  ©nzy^stic  reduceioa  of  raitraftes  &M  m&y 
be  detected  by  £h©  prsdisctiof.  of  a  rsd  color  on  addition  o£ 
the  Oifieas  reagetatg  ®  solution  contaming  acetic  sialffifidLiic 
aeid  aisd  alpheaaphthylasaicieo     Urine  speci^eas  were  obfceiraed 
ivem  336  fessale  job  eppllesifsts  aisd  feoss  p&tie»tsi  wlto  hgid 
stfindard  sjrlnalyses  (3504  speciiasBs)  off  urinary  bacfcerieS 
cultures   CUSA  spseiE®a8)o     97%  of  petiessts  who  had  s. 
positive  <3sfiess  test  oa  urine  suh®itted  for  urinalysis  hsd 
a  positive  cultusfe  C>  100  j, 000  coloaies/sslo)  on  a  seeoisd 
speciiaeao     Studies  ©f  job  applicaut  urines  further  suppoffted 
tli@  cosuiiusioQi  thet  ^h&aev&r  the  @riess  test  ^£s  positive 
tbars  -^as  alsost  invariably  a  positive  urine  cuitux'eo 
Howevsrs,  oroly  51%  of  uriraes  with  &  positiv©  bacteriel  culture 
gave  e  positive  ©riess  testo     l?egative  Griess  tests  in 
culturally  positive  uriaes  appear  to  be  reiefced  to  several 
possible  factors^   ioadequats  titrate  substrests  Sxtm.  £ood 
sources »  variation  in  production  of  raitrate  reductase  by 
dif£@r(sat  species  o£  bacteria ^  i»suf£ici@fit  tiia@  for 
erisyisi&tic  sctione>  ^^B'^s   ^°  petieffits  with  issd«rellix&g 
catheters  a  and  "felsely  positive"  uriae  eultureo     Ifeis 
study  has  beeR  prepared  for  publicatioi^  aiid  1®  scheduled 
to  be  presented  at  a 


Sigalficenee  to  Microbiological  Research g 


"Fyelorae^ritis  is  the  ms^er  ose  probi^a  In  iafeetious 

disease  due  to  bacteria  todayo*"     Fully  2011  of  autopsies  show 
pyelonpphritlss  aud  ia  a  fifth  of  these  eases  patieat©  hed 
no  history  or  physical  fiitdlngs  durii^g  life  @s  'vestiing  sigsss 
of  ifflfectieis  ot  diseaseo     Furthesssore s  pyelon«phriKi«  i^ 
the  aspsC  coraaon  single  cause  of  B&amA&vj  hypertc^siofio 
ISea  or  sitspie  tests  fer  the  presemse  of  ir„£ectio£&  of  the 
kdineyg  are  «rge(%tly  aeededo     The  pathologic  picture  has 
aot  beeno  or  is  only  with  geeat  dlffic^altye  itsdueed  in 
anisi^lss  ^-^  thus  stages  ot  factors  i^  pathogeaesia  are  poorly 
ui»ierstoodo     Filially «  pyelemephritiai  is,  with  the  possible 
exfgeptioR  o£  staphylococcsl  itifectioiss^  the  sost  difficult 
bseterial  diisease  to  treat  ant  laic  robiallyo     Research  its 
tze&tment  isust  be  contiEiu^o 

Proposed  Course  of  Study g 

to  be  pursued  as  stated  iss  "Objectives"  &nd  "Methods  <," 
Part  B  included  lee  £7  ^To  W 
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2c     Iwfectlous  M»®a»e  Service 

lEsdivldusl  Project  Report 
Caleisdffiff  ¥®^r  1959 


Part  Ao 

Project  fit  leg     Kriswry  fr®c£  ^Irwses 

Prisacipei  lEveefeigafeorg     Dro  John  Po  IJts 

Other  iKvesttigffitiorss     Dr^  David  Slfkissid  Urtm  7/1/59) 

SfeB  f eefB  Ccalendar  ye^r  1959) s 
Total  i  Oo'/S 

Others  Ool 


Project  Deseripttotis 

pbjasttyesg 

lo  fo- study  eh®  urin®  of  ell  pa&ieats  with  viral  iusfectioro 
iow  the  preseoce  of  viruses  and  to  study  resnai  f«E»c&io«i 
eoseurr^nfelyo 

2o     fo  imrestigste  its  «isiss»ia  th«  @££eet  om  the  kiditeys  of 
the  itioculatloci  of  virsas  recovered  ftOB  huaten  uriasc 

3c.     to  atterapt  to  prodtsce  pyeloaiigphritis  iro  saisssls  hj 
virus  it^ocuifefclois  alotae  or  accoapsnled  by  secoaidfisy 
physiologic  fcre^saa  or  bacterial  iiafectiOBo 

liethode  Esaployedg 

Cliffiicsl  studies s  Pffitie^ts  with  a  variety  of  vir®l  iafeetioaa 
will  be  studied  iistensively<> 

Laboratory  studies  s  fiffisue  culture  asud  &niaml  ii&oeuiatio» 
techniques  will  be  usedo 

Patient  Matarial  &nd  ttejor  Fiffidingsg 

lo     Five  ©Rtero^iruses  recov€»red  fro«  urine  of  patients  ill 
with  itsfeetion  have  bean  studied  in  animslso     Viral  cotisteEt  of 
asouee  kidneys  ®t  c®rtffiita  tisMSS  af£er  taocMlsfcion  is  of  suffieieafc 
titer  C102"5  to  10^°0/iiago)  to  be  poorly  if  at  all  ejtplffliised  by 
vtv&^&o     Virus  persists  in  the  kidiaey  of  the  intact  aeitasil  for 
&  tine  after  virus  Is  last  detected  ii»  the  bloodo 
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2o     Cexsaekle  A"9  -t/iriagi  Cs©£  ">«'£  ©^  types  sfc«(died  la 
pffevlous  experiia®jafc)  was  foimd  ia  bl«>od  wriiaeB  kidaey  <aisd 
bladders  of  inoculated  aBckliag  Mcao     Firws  was  S8«fc  ah«swsti 
to  adsorb  e©  «s)r  saultiply  i»,  m^ime  kidney  or  biaddsie  tissue 

immd  iss  rabbits   follewteg  ifit/raveaows  inixs*sl®ei©»  ccf  veccieia 
Of  ksrpea  sia^lex  viniSo 

4o     Steadies  lav©  b®<3!K>  ussdertskea  of  t.fe<g  r«!l^l:i«msfeip 
©f  virsas  in  •utIub  to  the  pres^sRc®  @f  incl^siass  b®«dy  coisMiateg 
©ells  ia  uirineo 


fhe  rac«?v©ry  of  «  asMfeer  of  ^-iras®*  £r«»  tfe«  earte®  ©f 
pistisEts  rei®e®  the  qusstioa  of  £h®  x&lm  ttej  play  in  dis<ss««v. 
'ffe®  reia£i®i&8&lp  of  this  iafeeticm.  to  sufessqasffiC  pyelsRepferlels 
need®  ■&©  b«  eaqploredo 

As  oiitliffied  in  "Objecfclv®®*'  asd  "Meehodso" 


Fare  1  ifrrjel^aded  tm  [J         »  /X/ 


SUMM'iRY 

Research  Projects  from 

The  Laboratory  of  Cell  Biology 

(Serial  Noso  NIAID  5t)»$8) 

The  work  of  the  laboratoiy  is  developing  along  thre©  main 
lines*  ■     The  first  concerns  the  atetabolisra  of 

cultured  huinan  and  aniE^l  cells^  described  in  detail  as  Project 
^Oo  Although  progress  has  been  gratifying^  Vm   iiaportant  probleins 
remain  to  be  resolvedo  The  first  is  the  function  of  the  serum 
protein,  *ich  is  still  required  as  a  supplement  to  the  28 
essential  growth  factors  o  Far  Ejore  iraportant  hoi'fever  is  the 
vexing  question  as  to  t^y   dispersed  cells  in  culture  fail  tc 
carry  out  the  specific  functions  associated  m.th  the  organ  f roisi 
^ich  those  cells  wer©  derivodo  The  resolution  of  thi®  problem 
has  far«='reaching  implications  with  respect  t-o  laaMualian  physiologrs 
and  has  &  bearing  on  the  problenis  of  antibody  productions  metaboliis 
disease  and  ©ancero  It  is  hoped  that  an  approach  ean  be  undertaken 
in  this  laboratory  sob^  time  during  liie  ealendar  year  I96O0 

The  second  major  problem  uiader  currenb  study  concerns  the 
mechanisms  liy  ^ich  cells  make  viruses ^  and  the  effect  of  vir.'al 
irrfection  on  cellular  metabolissa<>  The  iiiq)ortant  advances  in  this 
area  during  the  past  year  by  Drsp  Darnell  ^  Levintow  and  Salsman 
are  described  in  detail  in  Projects  51  and  52 |  and  we  may 
confidently  expect  continued  productivity  in  this  areao  Th© 
recent  addition  of  Dr^  Wolfgang  Joklik  as  a  Visiting  Scientist 
will  add  materially  to  the  scop®  of  the  prograxBo 

The  third  area  of  investigation  has  been  the  use  of  cell 
cultures  as  a  tool  for  the  stu^  of  hunan  genetics  o  Although  a 
beginning  has  been  ts&de   on  the  problem  of  soaatis  rautationg  tliis 
program  is  not  represented  in  this  year's  report  due  to  the  loss 
of  the  2  responsible  investigators  o  Dro  Robert  DeMars  has  joined 
the  DepartuKnt  of  Human  Genetics  at  the  University  of  Wisconsini, 
and  Dro  Leonard  Heraenberg  has  joined  the  staff  of  Dro  Joshua 
Lederberg  in  the  Departiasnt  of  Medical  Genetics  at  Stanford  Medical 
Schoolo  Dr*  Robert  So  Krooth^  a  volunteer  worker  in  the  laboratospy^ 
has  undertaken  some  ingwrtant  if  difficult  studies  on  the 
cultivation  of  cells  from  patieiAs  "jsith  inherited  metabolic  diseas©^- 
in  the  hope  that  the  biochemical  defect  will  be  demonstrable  in 
cell  culture 5  and  there  amenable  to  detailed  biochendeal  and 
genetic  analysis q  It  is  eontensplated  that  Dro  Krooth  will  become 
a  staff  member  of  the  laboratory  in  the  sunsissr  of  I96Q0 

RecoBHuendatiot^g  It  is  proposed  that  the  activities  of  the 
Laboratory'  of  "(SeH  tiiiology  be  eventually  organised  into  3  major 
sectional  sub=divisionsi  Cellular  Physiol^y,  Virus  Replications 
and  Genetics  s. 
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The  producti'^ty  of  the  laboratoE7  has  been  itsateriall^r 
hampered  b^  lack  of  space  a  This  is  isiadequate  to  the  present 
prograiE  and  etaff s  to  say  nothing  of  its  hoped-for  ©spansiono 
I  believe  that  ^5b  also  have  an  important  function  as  a  training 
center  for  interested  inves-feigatorsj  and  that  tSais  aspect  of 
our  activity  ean  and  should  be  imtsrially  inereasedo 
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Laboratory  of  Cell  Biolo^r 
Bethesda,  iferylasd 


PHS-MIH 

Individual  Project  Report 
Calendar  Year  19S9 


Part  A, 


Project  Title:  Biosynthesis  in  ManMaMan  Cell  Cult«res« 

Principal  Investigators  Efe-,  Harry  Eagle 

Other  Investigators!  Dr*  Edward  P.  Cohen,  Mr,  Ralph  Fleischmana 
MTo  Aaron  Freeman,  Miss  Mins  Lsvy  and 
Mr»  ¥aace  I*  Oyssm. 

Cooperating  Units:  NIDR,  Dr,  K^l  A.  Pies 

NINDB,  Dr.  Bernard  W«  Agranoff 

New  York  University  9  Dr»  Beimard  Horecker 

University  of  Calif orrdaj  Dr^  E«  Eo  Snell 

Man  Years  ( calendar  year  1959) : 
Totals  10«3A 

Professional:     6 
Other:  U-3/U 

Project  Descriptions 

Objectives:  This  prograasi  involves  a  broad  escploration  of 
the  nutriti^al  require!ssnts»  n^tabolic  activities  and  bio^mthetie 
pathways  of  a  variety  of  huiaan  and  anisaal  cells,  under  varying 
conditions  of  culture » 

Methods  Eiaplgggd:  The  techniques  used  in  the  cvdture  ard 
chemieal  fractionation  o^'  "these  cells j,  in  the  separation  and 
identification  of  their  icetabolic  products,  and  in  the  use  of 
isotopically^-labeled  precursops,  have  been  described  in  detail  in 
previous  publications « 

Major  Findings; 

a«  Amino  acid  biosynthesis  aM  int^rconver^ono  Of  the 
7  nutritionally  esseitbial  araino  acids  tKree  Vslanine,  'serine,  glycine) 
derive  70=80^  of  their  carbon  skeleton  from  glucose  and  2«=10^  from 
glutaiaineo  Four  others  (aspartic  acid^^  asparagine,  glutainie  acid 
proline)  derive  70'=>80^  of  their  carbon  froa  glutaaiiie  and  a-lO^  frosa 
glucose*  Oi^  80«90^  of  the  carbon  chain  is  thus  accounted  for? 
and  the  so5a*ce  of  the  remaining  csa'bon  is  under  present  study© 
Par-bicular  interest  attadies  to  the  fact  that  ribose  and  pyruvate 


Part  B  includsdo 
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together  substitute  for  glueos©  in  the  growth  of  a  r&ti.ety  of 
hrman  cell  cultures «  The  degree  to  ishieh  these  two  conqjounds 
are  vtsed  in  amno  acid  bio^mthesis  is  under  current  study*. 

Although  mainsaalian  cells  contain  a  wide  spectrum  of 
transaminases  g  current  studies  wi-yi  M-^5«,iabeled  amino  aeids  ha^e 
ahoim  that  only  ons  of  those  transaminases  is  of  physiologic 
aignifieance  in  relation  to  the  provision  of  l^e  a^Mg  g?t>upo 
The  7  nutritionally  non^^^ssential  andno  acids  ^ieh  tne  cell 
synthesiaes  in  a  .miniinal  medium  derive  essentially  all  their  amiao 
nitrogen  from  glutairde  acido  Free  M,  is  essentially  inactive*. 

It  had  previously  been  shoiai  1diat  glutamic  acid  wcaild  substitute 
for  glutamine  only  at  high  and  non^physiologieal  concentrations « 
Dr<,  Robert  Dei^iars  has  shown  that  at  those  high  cosaeentrationa  the 
cells  adaptatively  form  increased  amoumts  of  glutaim.ne  gynthasso 
Having  formed  the  ensyasej  the  cells  can  then  grow  at  low  levels 
of  glutamic  acido  This  is  the  first  reported  instance  of  adaptive 
enzyme  formation  in  mamealian  cell  cultxareso 

Cystine  is  a  rigorously  essential  amino  acido  Despite  this 
fact  J  the  cells  have  a  signifiesnt  capacity  to  syssthesiae  ^stins^ 
using  methionine  as  the  S  source  and  glucose  (serine)  as  the  G 
source,.  This  is  one  of  a  nussber  of  instances  in  ^?hich  the  cells 
have  an  absolute  requires^nt  for  a  growth  factor  despite  a  significant 
capacity  for  its  biosynthesis o 

-J      bo  The  utilisation  of  serum  proteins  Experiments  mth 
C^«labeled  probeins  have  sli'csm  ihat  the  "pr'oi'eins  of  the  cell  are 
derived  almost  in  their  entirety  from  the  free  amino  acids  of  ^le 
medium,  and  that  the  serum  protein  in  the  indium  accounts  for  less 
than  3-^%  of  the  cell  proteino  Beea^^e  of  the  several  opportunities 
for  contamination  «f  the  cell  protein  %iith  medium  (mechanical 
adhesion^,  pimjcytosis^  hound  asdno  aeicte)  the  3=^  is  a  raaxiBajm 
figure 9  and  the  true  value  may  be  as  little  as  1%  or  less* 

The  apparently  contradictory  observation  that  serum  protein  m^ 
serve  as  a  source  of  cystine  in  an  otherwise  systine-fres  medium  has 
been  shown  to  be  due©  not  to  the  b3?®akdown  and  utilisation  of  the 
cell  protein  itself ^  but  to  the  fact  serum  proteins,  by  virtue  <at  a 
free-SH  group,  bind  ^g-teine  in  a  sulf  J^d^l^disulfide  interchange 
reactions  This  tightly  bound  (^-steine  resists  dialysis  and  even 
treatment  with  tridiloracetie  aeid|  but  it  can  be  mobilized  in  cell 
ciilture  by  &rt^  reduced  sulfur  conpoundp  and  thus  become  available 
to  the  cell  for  growths  When  ^3b   protein  iB  depleted  of  this  bound 
^steine  it  bscorass  inert  as  a  substitute  feff  c^stinso 

Co  Amiaio  acid,  glucose^^  sM  POj.^  trana^^jorfec  Data  are 
gradually  aecu^51t^~54?E°^S^etrto ' '^  '(iegre© "to  T^ich  amino  acids 
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are  concentrated  "by  cells  jp  the  rate  ©f  that  ^transport  proeess^  aM 
the  ci8gr©@  of  variation  SEioag  iaidi^diisl  cell  sts'ainsp     la 
eolLaboration  ^th  Bto  Bernard  Horseker  of  M@sf  York  UniTersit^s, 
studTs^s  are  ©isd2.ar2y  in  progress  id.th  resp^et  to  the  transport 
of  glucos©5  phosphate  and\glueog©««6<=ph®sphate«     Eurprisij^lj., 
prelSmmry  e'^-dene©  iMldates  -fchat  gltiec8se===6=.phC3sphat8  ean  bs 
trgmsported  into  the  cell  as  sueh  withou^t'  its  prelimiJiasy  hyclrolysis 
tO'  gl'uicoseo  ^      ■ 

de     Muelei®  acid  bio^Rthesis  q^    PreviowB  e3q)8i?iHraeats  have 
sho^R.  that'  ths'°'S^^^3SI^^3'  'd©^^e~ip^Ssiiaat©ly  half  of  -fcheax  carbOB 
from  glutejaiiss^  snd  that  approxiimtely  ^^  of  the  total  naeleis.  aeid 
b^s  nitrogen  derives  specif ieallj  froia  gliitsmne  aaiide  nitrogen^ 
rather  than  aranoniso  fhe  path^sjm  invol'ved  in  the  bio^irithosis  af 
ribose  and  (teojsgrribose  are  currently  iMider  stue^o 

eo     FrotQJn ^  ^  sgithegis  and jsr afcein  turnQiyer.g    PreliisiBafy 
experii?^nts  in® sate  "ih^" "the  rate  of  proteijr^ra^Ssis  is  detearadoed 
by  ths  eonsentration  of  the  free  amiK>  aeids  In  the  celltilar  pools* 
"Oiere  is  nq  im&sm'&hl®  synthesis  witil  the'  eoBeentration  of  eaeh 
amino  acid,  exceeds  a  critical  threshold  levels  on  ths  atdet  of  at 
least  Oo'Ol  nM's  and  the  rat©  of  protein  synthesis  is  essentially 
naxiiEal  at  0»05-^«i  eiMo    Thfse  data  sr®  sonsiatent  ^th  the  thesii 
that  p3*btein  ^m1±iesls  ^  iz^olves  th©  sisaultar^ous  assembly  of  a 
large  number  of  amino  ®&id  residues  on  a  teaplat®^  rather  than  liieir 
sequential  additions 

that 
It  is  generally  eoasidered/protein  tHTHOs-er  ii^olves  tb® 
conti2H3ing  breakdosm  of  the  eellvslar  protsin  to  a^tiiiio  acids  f  ollo^ied 
by  thsir  r©'sassen!bly«    Recent  data^  however ^  indisate  that  a  nuijbez* 
of  nsetabolic  inhibitors  'E^ich  coHpletely  block  r^t  protein  synthesis 
have  no  demonstrable  effect  on  ths  rat®  of  proteia  turaoyero    Ths 
implieation  ia  elear  that  the  replacessirSi  of  cellular  proteins^ 
oceurs  bj^  ?OBie  prc^ess .  qiialitatively  diss3jd.lar  fi^ia  that  involved 
in  the  ^nihesi^  of  n©^  protein* 

f o     Inositol  biosjyiathesiSo     It  had  previously  bsea  found 
that  21  of  22  celir"°iteSns  exai^^d  had  a  rigoroiis  3?t8quifeEent  for 
isyo«inosit©lo     la  collaboration  «.th  Drsi  Agranoff  and  Smli  it  has 
b4en  sho^jn  that  these  cell  lis^s  requiring  inositol  i^'rerfeheless 
have  a  ©igaifieant  ability  to  sx^rthesis©  this  gro?*feh  factor  fr^ 
the  glucose  of  t^e  j^dima^    This  is  aiK)th®r  ©sample  c^  a  rigcs-tRis 
requii-emeitb  by  cells  for  a  gro^sth  f&etof  in  the  fae©  of  a  signifieaEt 
capaeity  for  its  bio^rnbh©sis.«     The  one  cell  line  ^hidi  did  not 
requii*©  iHOsitol  i^s  found  to  release  it  iato  the  i5®di\aiB  at 
eoacentrations  10"'^  gn/sal.o     This  suggested  the  possibility  c£  a. 
parabiosis  essperis^nt^  in  ^shish  the  c®il  sti'ain  ^ish  produces 
inositol  -^uld  f  ©ed  an  isiositol^ependeret  sts^ino     This  has  in  f  atet 
been  acec«aplishedo 
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g.    Morphologie  changes  la  mmn^i^i_cen^^&mj^ 

'^l^^_^idd<^5^i^^~^^^^^ii®  pijrpose  of  this 
project  is  to  I^S^°°Bgrilect?dni  'iaies^s^^  th©  early  Morphologie 
changes  whea  calls  are  placed  in  an  aitsisM>  acid  deficient  K^diunio 
^en  HsLa  cells  wsre  placed  in  a  valine-defieient  laeditaag  saiKS? 
changes  in  the  integrity  of  tlie  nuclear  uieEisran®  and  gross 
mitoshondrisl  celling  developed  larithin  fom*  hours,,    Aftss?  12  hours,, 
ther©  was  ob:^i^s  disruption  a?  the  nuclear  i^^braiiSe 

h«    A  simple  chassostat  far,  the  .^ro^h  of  msmlian  gq11s» 
A  simple  eh©!E©itSrhai""'iiejr^^pa0^^e  ^^S^tSTW^SialiiffJi  te«;lis 
in  a  co!ifes?©ll@!i  and  constant  ensHxoniasnt*    The  spparatiis  consists 
essentially  of  3  glass  vessels  ia  series ^  one  containing  a  reserrois" 
of  frssh  medirain  ot^  ths  growing  ovlt^ms  and  one  for  the  of^erflsifo 
The  inflow  ef  is^diim  is  controlled  either  ^  a  constant-^head  gs-avitj 
pvssps  or  by  a  Sigsaa  peristaltic  pm^$  and  th©  saiddle  cell  reserroig" 
is.  mintained  at  constant  roh^hy  an  orerfloH  leveling  tube^,    For 
each  voliii^  of  fresh  a^ditisa  *i^  enter®  the  eell  e-olt^ej  as  eqsml 
voluj^  of  si^nt  j^diusffi  and  cells  ©rerflo^s  iat®  th©  third  res®5.'^oi?» 
No  other  eoatrol  is  required^  in  that  th©  rat®  of  cell  groiath  and 
the  population  density  are  controlled  by  the  rate  of  inflow  of  nm 
ieedi\Jia«    Under  conditions  of  optS-sgim  groHthis  the  eells  di"5fid© 
approKismtely  every  tissl^e  h©-ars«    QualitatiTe3.yj  the  gystee  folloiss 
the  kinetics  q£  groisth  as  detsrsalDBd  for  bacterial  gro^h  uMer 
similar  condi-tlonse 

The  groi'Sth  of  jaassrsalian  eslls  in  the  chen^stat  provides  an 
opportmsity  for  the  stta?^  of  Tarions  parais^ters  ^  cellular  lastabolissa 
under  conditions  ef  both  rapid  and  sloi^  grease 

SjgmftoigeJo^^gFrg^Bgf  tte  I^||t^£     Studies  on  th© 

signifieanese    For  WIAID  research  gpecifieally^  tfee-s©  sUidies  are 
relevant  to  tte  p'obleji®  of  sn«iibo(^  productions  ®3J.er^s  p^go^osi@«, 
inflaa^ationg  •rirus  propagations  and  rmr^  other  probieias  ^lieh  are 
the  concern  of  the  niierobiologist  issterssted  in  tte  stu^  of  hmmn 
diseases 

Prgp^osed  Course  of  Pro^ra^s     It  is  clear  frosa  th©  f  c^eg0i2ig  that 
noiS8  ^""^Si®°lreTiS^3hedpr^ect© »     Th®  long«^range  program  envisages 
a  siiailar  broad-seale  stu<^  on  the  setsbolisr.  ^  tissue  ei^lants© 
This  will  have  th©  dsjal  purpose  ef  pia^pointing  possible  differences 
beti?©eR  the  isetabolisa  of  dispersed  and  structiaralljf  organised  cells  j, 
and  exploring  the  conditions  necessary  for  tha  preservation  of 
specialised  f •unction©  in  vitro® 
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Lockartfl  R^Zs,,  Jvo   and  Eagle^  Ho  Requirements  for  Growth  of 
Single  Human  Cells*  Science  1^:  2S2^$k»  No»  33UU»  1909 <> 

Eagle  a  Ho,  Piez,  KoA*,  Pleisehmanj  Ro  and  Oyaim,  V„Io  Protein 
Turnover  in  Massnalian  Cell  Cultures o  Jo  Biolo  Chensoj  23ltt 
592«597j  1909» 

Darnell,  J.Eo,  Jr«,  Eagle,  K»  and  Sawyer,  TaKs  The  Effect  of 
Cell  Population  Density  on  the  Amino  Aeid  Requirements  for 
Poliovirus  Synthesis  in  HeLa  Cells o  J^  Exptlo  Medo  110 1 
iiU5-U50,  1959  o 

Eagle,  Ho  Aisaino  Acid  Metabolism  in  Hainnialian  Cell  Cultures. 
Science  130:  Ii324i37,  1959 » 

Eagle,  H»  and  Pies^  KaA?  The  Utilization  of  Proteins  by 
Cultured  Human  CellSo  J.  Biol©  Chems  in  presso 

Eagle,  Ho,  Oyaim,  Vc»Io  and  Piea^  KeAo  The  Reversible  Binding 
of  Cyat(e)ine  by  Serum  Protein^  and  its  Bearing  on  the 
Cyst(e)ine  Requiresenfc  of  Cultured  Majuraalian  CellSo  Jo  Biolo 
CheiBo  in  press  o 

Levintow,  L.  and  Eagle <,  Ho  The  Technique  of  Mammalian  Cell 
Culture p  Methods  of  Ensymology,  Vols  5,  in  presso 

Honors  and  Aisards  relating  to  this  projects 

Lectures 

February  18,  1959s  Research  Seminar,  Charles  Pfiser  &  Ccanpany, 
Brooklyn^  NoY« 

Februaxy  19,  1959:  Harvey  Lecture,  New  York  City 

March  20,  1959t  Sigma  Xi  Lecture,  University  of  North  Carolina^ 
Chapel  Hilli,  North  Carolina 

April  12-18,  1959s  The  Metabolism  of  Mammalian  Cells,  Symposium 
on  Cell  Cultures,  Inter«»society  meeting  of  the 
Federation  of  An^riean  Societies  for  E:q)@rii3ental 
BiolosTy  Atlantic  City^  N©Jo 

May  13*16,  1959:  Ciba  Sysaposiums  guest  speaker,  Synqposiiun  on  Human 


E-iologie-il  Ger^tiisso     Relation  to  the  i-Yobiera 

of  Gene  Action-     '^loologieal  Station j  Naplf-3.;   '^tr'y 

October  lU,-.  1959s     Guust  speal-  ^al  Nutrition  Researei' 

Washing-' 

October  22  r  19S9t     Axmnrlonri  Pubiie  Health  Aeaociation  Symposiums, 
Atlantic  Cxtyj,  NoJo 

NoTQiPiber  10  J  1959  s     Lederle  Seienee  Leeture;,  Pearl  Ri^er^,  Nol? 

Decsrnber  IJ-j  19^92     Biology  SeEdbaar^  I-Iarvard  University^  Depsj^tmenfc 
o.r  Biology^  Boston^  Mass;  c 

December  16^  1959j     Recent  Studies  on  the  Metafeolism  of  Gultvj'ed 
Hiurjaii  Cells  s  Insl^ifcute  for  EtiSiytBe  R&SBss'^ig 
University  of  Wj^iconsin^  Msdi-^onj  Wisco 
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Project.  Titles     The  Mechanism  cf  Polio  ¥irus  Production  in 
Ciiltyred  Maimnalian  Cellso 

Principal  Lwestigators     Dto  Janes  Eo  Damellj  Jr<. 

Other  Irrrestigatcrs:     Dre  Leon  Le^intow,  Mr«  Jo  Leonard  Hoop^";, 
and  Miss  Martlyn  Mitchell  o 

Cooperating  Unitss     None 

Man  Years  (calendar  y^^  19$9) 
Totals  5-3A 

Profeasionalj  2 
Others  3-3/ii 

Project  Descriptions 

Ob;)[ective3j  To  define  in  biochendsal  terms  the  adsorption 
of  virus  to  a  susceptible  maiainalian  cellj,  and  the  replieation  and 
raaturation  of  the  virus  ^thin  the  host  cell© 

Methods  EBroloyeds  The  work  has  been  concerned  iip  to  now  with 
the  polibr'irus-==HeLa  sell  system^  and  has  depended  principally  on  iiie 
follotJing  bsaic  techniques  s 

a)  A  sensitive  olsque  assay  for  the  quantitative  ©atiroation  of  polioyirus 
(Darnell J.  Je  Expo  Med.,  lOT,  633, 1958)  o 

b)  The  infection  of  cells  uM©r  controlled  condi-y.ons  and^ 

c)  The  purification  and  characterisation  of  poliovirus  f2X>ia  siMsh 
infected  cultures  (Levintow  and  DarnellVJTBloio  ChisMo  in  press)  o 

Other  isiportant  t®ehniques  ^ich  haire  been  en^lc^ed  inelud® 
imaunologicel  procedures  for  the  qtiantitativa  measureBsnt  of  viral 
protein,  paper  and  coItmb  dir«fnatography# -preparative  ultracentrifugal 
fractionation  by  the  equilibrium  gradient  technique ^  and  various 

microanaljrtical  diesiieal  procedures o  '   --,..  -  .---•- 

Major  FiMi«ss     The  variation  in  susceptibility  to  .poliovirus 
among  varioais  clcmi^  strains  of  HeLa  cells  has  been  f  cfe'nd  to  be  du® 
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neither  to  a  failiare  o£   adsorption  ©f  virus  to  the  resistant  cells ^ 
nor  to  their  resistance  to  vixsl  EMo  These  findis^s  lead  to  the 
cOBelusion  that  the  viral  RNA  is  made  available  isith  relatXTe 

inefficienqsr  in  the  resistant  cello 

Previous  nutritional  sttidies  had  suggested  that  policrvirus 
protein  is  assembled  f rosa  the  large  aiaino  acid  pool  of  the  irf'eeted 
cello  This  suggestion  has  been  direetly  confinsed  by  eaperimeats 
rising  c^lls  differentially  labelled  in  protein  and  in  ■^e  pool 
Hith  C^'^valiaeo  Virtually  aorie  of  the  cell  protein  proved  to  h® 
utilised  for  virus  synthesis » 

The  tissa  at  ^ieh  the  infected  cell  synthssises  the  irlras>° 
specific  prot©in  and  riboisueleic  acid  has  been  <fetennined  by  usiag 
radioactive  precxirst^s  of  the  protein  and  of  RMo  Although  the 
synthesis  of  both  virus  MA  and  protein  begins  at  about  the  ssjm 
time  as  msitxa^e  virus  begins  to  appear  #  the  protein  is  conpletaly 
formed  1<=^  hours  before  maturation  is  complete o  The  exact  course 
of  RKA  synthesis  has  not  as  yet  been  accurately  determined 

Si^nifieay^  to  the  Pr@graia_gf  the  Institutet  Virus 

replieat^n  provides  a  usefuIT^fflAsl  'of'  a'  rapi<£^nripgoducia^^  W^'^,  ,■ , l*<Yftl 

at  the  cellular  and  subcellular/iri"Mtilch' "botK  the  mcle'ic^^id"'''^"'"^" '" '"'"'^ 
and  protein  components  can  be  studied  chemically  and  biologieal3^a 
The  practical  implications  of  such  studies  with  respect  to  the 
evolution  of  viral  disease  requires  no  elaborationo 

Proposed  Course  of  Project:  The  availability  of  a  simple 
method  :tor  puriifieation  of  poliovirus  permits  a  wide  variety  of 
experiments  including? 

1«  Attempts  to  study  the  fate  of  the  infecting  virus  particle  o 

2o  Experiments  involving  inhibitors  of  virus  protein  synthesis 
aimed  at  determining  i^ether  virus  protein  and  nucleic  acid  may  be 
independently  synthesiaedo 

3o  Detailed  stu^y  of  poliovirus  proteine 

ho    The  differences  in  diemical  composition  of  various  strains 
of  virus B 

$o  Production  of  heavy  at«a  (Hg)  derivatives  o^  poliovirue 
for  ciystallographic  study© 
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Publications  other  than  abstracts  from  this  projects 

Variation  in  Plaque'=ff®rming  Ability  Among  Parental  and  Closml 
strains  of  HeLa  Cells o    Virology  8:     223^  1909o     J«E«  Darnell^  Jr^, 
and  Te  Ka  Sa'^^'ero  *" 

The  Effect  of  Cell  Popfulation  Demity  on  the  Amino  Acid 
Requirej^nts  for  Poliovisms  Syncthesis  in  HeLa  Cells «     J»  Ekpe 
Medo  110;   WiS*  19$9^     JaE«  Darnell^  Jro^  HaR?y  Eagle,  and 

A  Simplified  Procedure  for  Purification  of  Large  Aisofirats  of 
Poliovirus:     Characterization  and  Amino  Acid  Analysis  of  Type!  I 
PolioTiruSa     Jo  Biolo  Chei?!o  in  press «     Leon  Levintow  and 
J«E^  Darnells  Jr«, 

Poliovirus  Proteias     Source  of  Aiaino  Aside  and  Tins®  Course  ^ 
Synthesis*     J«  Biolo  Cheja^  in  press*    J»Eo  Darnell,  Jro  and  . 

Leon  Leviafco^o  '  .     .  '' 

Honra's  and  Awards  relating  to  this  project:     Mot^ 
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Frojeee  I'ieles     Effects  of  AnlBiai  Vis?«jses  oa  the  HeeaboliSBr  of 
^BBsalien  Cell  Cultuves  and  ehe  Mgehatiisia  of 
Visral  Replication o 

Friaeiple  Invaseise&oy;     »r<,  Nosftaan  Ft,  Salxasan 

Otheff  Investisators:     Wo  Edwin  Do  Sebiring  and  D^o  Rojee  E. 

I&n  Years'  (caiandas"  3?egr  1959)  s 
totals  4  1/2 

Psrofessional;     2 
Others  2  1/2 

fs-oject  Descififtlons 

<%|®ctiwas     To  detexiaine  the  alteretions  in  cell  Bse'taholism 
x'sauifeing  from  infeceien  wifcfe    polioviiru*  and  vascinia  virissp  and 
to  study  the  psfioa^y  site  of  action  of  the  yisrus;   t©  detesTEine  the 
tiote  eow^ae  of  s^thesls  of  th«  eoiqponent  pas-ts  of  vseeinis.  vl?as 
Caueleie  aeid  and  parotein)  jik  s-elated  fco  Che  f©«natlon  of  infeeSloBS 
viruSg  and'  to  study  -£he  effect  of  inhibitors  on  these  e3mtfcetie 
p^oeesseSo 

■tfethede  Emisiioyedg     The  techniques  esngloyad  ln>y®i¥e  sail 
ffaetienaftloaj,  iaol&tiea  of  the  purified  eesfonsaS  naeleic  aeid 
feasea^  the  use  of  vadioaetiv*  pseeufsora^  the  vas-ious  teehniquss 
seqwired  fos-  the  vlyal  infeefcion  of  cellSp  the  plaque  msa&j  f©r 
B^aaureiaent  of  infeetious  vittss^  and  cheasi«ial  lagthods  of  vlims 
riusrifieatibno 

mjm  Findiajs  g     ©bw  pi?e%lfe«sgi  s^iiifts  ©s  ■;£&«,  (£ffe<E(t  ®f 

I^A  syaKheeia  was  inhibited  In  infected  &s  z&mp&seS.  «;?i6h  ccntirol 
©ulturesj  but  low  lewis  ©f  eiyntfeesls  were  observed  „     A  Hustabolie 
infeibltear  (5=fluog©ds©3Qpuseidf.ae^  ®^  FTOR)  whish  specifically 
ba«^ked  mSA  sgrathesiSj,  but  allowed  KM  and  p-fotein  syatheeis  to 
©sntinue^  cea^letely  bloefced  the  foimatioti  of  v&<g©inia  viimsp  but 
had  a©  effect  on  poliovirus  fosaatloao     this  established  that 


fmt  B  iaeluded„ 
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de  novo  WA  eysthesis  is  not  sequlred  for  the  forisaeion  of  en  EM 
virus o     Hiese  studies  suggest  alao  that  FUSE  isay  be  gensrally  tsseful 
to  detesiaine  if  &  virus  of  unkitotm  chemical  constitution  contains 
EM  or  MAo     Ths  rate  of  vaccinia  TlSSh  fos^ation  has  been  d«teeisined 
in  infected  BeLst  cells  by  adding  fWSR  at  intervals  after  infection^ 
Viral  WA  fo^esstion  is  alisost  coBi|»lete  prior  to  the  foouttion  of 
iaaature  infectious  vinaso 

it  had  been  obaesved  that  poliovi^us  results  in  a  bs^eakdo^m 
of  cellula?  SMo     By  the  e^ssiination  of  ves'ious  cell  fractions  and 
of  the  purified  vinss^  it  could  be  shc^n  that  these  breakdown  prodaets 
'sre£-e  not  utilised  for  vi^al  synthasiSo     Instead^  poliovisus  fibo-^ 
nucleic  acid  ^&e  derived  isom  the  p?e°e^isting  aieall  fflolecul^i^  weight 
Bsatesial  ia  the  cell  pool., 

Siffliificance  to  the  ProRgaa  of  the  Inatitutj.!!     the  effect  ®f 

vi.truses  on  aniiaal  cells j.  the  nanner  in  ^hich  viruses  ^epllcatSp  and 
the  effect  of  inhibitoea  on  these  ps?oeesaes  is  ©f  obvious  -relevance, 
t@  an  unde;rstandin§  of  viral  infectionp'  and  tsay  conceivably  suggest 
net?  areas  of  e^Ioraticn  in  relation  to  vi?ai  cheaio therapy » 

ggoSOSjd^,Co«gae  of  ggojectj 

Id     Gufrent  studies  a^e  designed  to  deteirMne  ^hethes-  visual 

infection  is  in  itself  lethal  to  a  cellp  ox  whether  cellulas'  death 
is  a  result  of  vl^ral  replication, 

2o     the  effect  of  a  BHA  visus^  vaccinia^  on  cellular  it£etaboiista 
will  be  studied  in  eoi^Ssfison  ^th  that  of  an  EM  vis-«g<-poliovi3eusc 

3o     The  effect  of  a^tabolic  inhibito'TS  on  visal  replication 

^11 1  be  studied o 
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Project  Description? 

Ob;^eGtives8     To  stac|y  the  effect  of  a  metabolic  iidiibitor, 

deoxsrglucose^  on  the  carbol^drate  ■ujetabblism  of  hwman  cells  in  c«ltiar®o 

Methods  Baaloyeds     The  techniques  eo^lcqred  in  the  culture  of 
these  ce!EK7"in  the  s^xation  and  identification  of  the  araisao  acids  ^ 
carbd^drate  intesiaediatess  axid  their  laet^^lic  products^  and  the  vam 
of  isotopieally  labeled  precursors «  ha.ve  been  described  in  detail  in 
previous  publications  relating  to  •tills  project  o 

Ifajor  Findings;     The  glucose  analogue ^  g«d90^«D='glucosee  has  bees 
found  to  inhibit  the  grovth  of  cultured  oasmalian  cells  ^  ^th  no 

deajone-trable  differences  between  cells  deriving  from  normal  and  malignant 
tissues  o    The  degree  of  inhibition  depended  on  the  jadar  ratio  of 
carbohydrate  t«  inhibitor^  and  vf&s  related  also  to  the  earbohjrdrate  S'lb- 
stratso    At  equiiaolar  concentrations  of  glucose  (or  jaannoss)  aud  g-deo.-s^- 
glucose,  there  ims  aliaost  cojEplet®  inhibiticaa  of  growtho     Cells  growa 
on  fructose  were  sjore  sensitive  to  the  inhibitoiy  effect  of  2"deo3S3r>=glueos@c 
The  son^stitivs  nature  of  the  growth  inhibition  ■m.a  demonstsrafesd  bgr 
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rsTersal  tilth  added  eubstrateo  2=>deo23r=glucose  has  been  shofe/n  to 
irihiijit  glueose  transport  in  these  calls  o 

Eazyii^tic  studies  have  ahoan  that  t«deosgr«=glucose  is  readily 

phosphorylated  to  2=<ieo2gr«'glucose=>6  phosphate  by  cell«=-free  extracts  of 
cultured  cells.  Unlike  the  parent  2'=dfio:Qr«=glucose5  this  phosphorylated 
compound  inhibited  the  action  of  ph©spho=gliie©se  isomerase  aEd  glucose «6« 
phosphate  dehydrogenase o 

Significance  to  the  Program  of  -tiie  Institutgi  An  understandiBg 
of  the  eixects  of  an  ii^ibitor  of ' caS^^at®  ufSisation  is  of 
in^ortance  in  elucidating  the  pathways  of  cellular  if^taboliauio  Such 
studies  are  an  essential  prelindnary  to  the  exploration  of  the  biochemical 
changes  associated  id.th  disease  o 

Proposed  Course  of  Project g 

£xperii!isnt3  are  in  progress  to  define  the  precise  metabolic  step 
at  ^ieh  the  glucose  analogue  affects  the  carbohydrate  metabolism.,  &ad 
thus 3  the  growth  of  cultured  cells© 
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You  will  note  that  my  summary^  in  acldltton  to  describing  research 
aims  and  accomplishments  includes,  in  an  unprecedented  manner  perhaps, 
certain  comments  concerning  the  adequacy  of  space,  personnel  and  finances 
in  L!D.   li  find  it  increasingly  difficult  in  this  day  of  modern  research 
to  divorce  such  questions  as  research  goals  and  accomplishments  from  the 
equally  vital  questions  concerning  the  resources  available  for  achieving 
them.   If  the  latter  are  less  than  adequate  for  this  purpose,  then  this 
becomes  a  most  critical  and  appropriate  subject  for  any  surranary  and 
appraisal  of  program. 
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Introduction 


During  1959  the  Laboratory  of  llnfectious  Diseases  continued  as  its 
primary  interest,  investigations  of  the  roles  viruses,  bacteria  and  fungi 
as  causes  of  disease.  Because  of  their  greater  competence  to  do  so,  !  have 
asked  the  heads  of  the  sections  on  Mycology  and  Bacterial  Physiology  to 
summarize  and  discuss  those  research  programs  (vide  supral . 

Virus  and  Epidemiology  Sections 

Since  the  research  program  of  the  viral  and  epidemiological  sections 
are  almost  wholly  integrated,  I  have  described  the  aims  and  the  work  of 
these  sections  together.  Their  closely  interv-zoven  research  programs  are 
designed  to  define  the  behavior  and  importance  of  viruses  C respiratory 
viruses,  enteroviruses,  and  cancer  viruses)  in  their  natural  hosts,  observed 
in  certain  natural  environments.  Thus,  studies  of  respiratory  diseases  and 
other  undifferentiated  illness  were  continued  in  two  pediatric  groups  -  at 
Junior  Village  and  at  Children's  Hospital,  and  in  groups  of  adults,  including 
several  installations  of  the  U  S.  Navy  and  at  the  University  of  Maryland 
The  role  of  viruses  in  respiratory  and  intestinal  diseases  of  cattle  were 
observed  on  farms,  feed  lots  and  in  experimental  pens  at  the  Universities  of 
Maryland  and  Illinois.  The  potencies  and  possible  effectiveness  of  respiratory 
virus  vaccines  were  examined  in  a  preliminary  manner  in  relation  to  both 
human  and  animal  respiratory  illness,  and  broad  seroepidemio logic  studies 
of  the  prevalence  of  many  viruses  in  various  age  and  economic  groups  in  various 
parts  of  the  wor I d  were  i  n  i  t  i  ated . 

During  1959  viruses  as  a  cause  of  tumors  and  cancer  in  animals  developed 
into  the  major  research  interest  of  nearly  one-half  the  personnel  of  the 
virus  section.  At  first  our  studies  were  focused  on  the  development  and 
evaluation  of  new  techniques  for  demonstrating  and  detecting  tumor  viruses 
in  experimental  mouse  colonies  and  chicken  flocks.   Iln  July,  1959  we  turned 
our  attention  to  the  occurrence  of  mouse  and  avian  tumor  viruses  in  natural 
populations. 

This  research  progran  requires  close  but  freely  given  collaboration 
not  only  between  the  various  units  in  the  two  sections  of  LID,  but  also  with 
a  number  of  other  research  groups,  both  within  and  outside  the  NIAUD""'. 

*D.C.  Welfare  Department;  Dairy  Husbandry  Dept. ,  College  of  Agriculture, 
Univ.  of  Maryland;  Maryland  Home  of  Correction;  University  of  Maryland, 
Student  Health  Service  CDrs .  Dyke  and  ller);  Bureau  of  Med.  and  Naval 
Med  Res   Institute  CDrs.  Kingston,  Bloom,  Mufson  and  Gordon);  Children's 
Hospital  Res  Found.  CDr.  Parrott)  ;  Nl^a3B  Co! laboratsve  Study  (Dr.  Mas  I  and) ; 
National  Cancer  Institute  CDrs.  Kahler  and  Law). 
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Our  main  objective  could  be  described  as  a  comprehensive  understanding  of 
the  virus  experiences  of  man  and  certain  animals,  particularly,  of  course, 
of  those  that  the  evidence  indicates  are  the  most  important   All  available 
laboratory  tools  and  epidemiologic  methods  Csome  developed  in  LSD)  are 
employed  to  whatever  extent  may  be  necessary  to  achieve  this  end.  This  is 
a  large  operation  in  pursuit  of  large  objectives  made  possible  by  the  excep- 
tional ly  large  and  sympathetic  support  given  by  N8A8D  and  the  National 
Institutes  of  Health.  The  success  of  the  operation  depends  on  teamwork 
and  on  long  term  planning  of  a  unique  order  which  permits  maximum  freedom 
and  flexibility  to  the  cooperating  units,  yet  maintains  a  steady  progression 
towards  synthesis  of  data  and  interpretations  designed  eventually  to  provide 
a  comprehensive  picture  of  the  extremely  complex,  ill-defined  problem  produced 
by  more  than  100  common  human  viruses. 

Unfortunately  our  effort  promises  to  become  even  more  unique,  since 
in  most  academic  circles  current  trends  in  virus  research  are  away  from 
studies  of  naturally  occurring  disease,  favoring  instead  studies  of  laboratory 
models,  apparently  on  the  assumption  that  natural  viral  phenomena  are  now 
too  complex  Cand  therefore  too  expensive)  to  be  properly  studied  within  the 
framework  of  contemporary  information  and  thinking  about  what  can  be  done 
in  university  environments. 

Viral  research  and  teaching  programs  are  almost  wholly  concerned  with 
laboratory  models  aimed  at  understanding  the  chemical  structure  and  behavior 
of  viruses  Inot  more  than  several)  as  observed  in  an  ultra-microcosm  -  nanely, 
cells  in  tissue  culture;  all  of  which  are  worthy  objectives  with  tremendous 
possibilities.  This  development  in  itself  would  not  be  disturbing  were  it 
not  for  the  likelihood  that  it  will  seriously  reduce  the  supply  of  medical 
virologists  with  broad  training  and  interest  in  virus  as  a  cause  of  disease; 
and  this  at  a  time  when  the  opportunities  have  never  been  better  for  solving 
some  of  man's  knottiest  and  most  frequent  disease  problems 

We  feel  that  the  complex  but  interlocking  virus  disease  problems  in 
nature  cannot  yield  to  the  assaults  of  the  solitary  observations  of  the  lone 
virus  worker   V^e  feel  it  is  one  of  the  functions  of  a  research  group  to  do 
what  we  can  to  enlarge  current  horizons,  to  show  what  can  still  be  discovered 
in  nature  -  the  "real  universe'!. 

it  is  our  contention  that  the  most  important  thing  to  know  about  a 
laboratory  "model"  is  not  how  beautiful,  elegant,  or  precise  it  may  be,  but 
whether  or  not  it  really  is  a  '^nodel"  of  something  which  exists  in  nature, 
and  that  the  most  essential  information  about  a  virus  is  what  it  actually 
does,  not  what  it  is  made  of  or  what  it  might  do  in  an  artificial  system. 
Both  these  links  with  reality  can  only  be  achieved  by  observing  natural  behavior 
in  nature.   (For  further  comments  on  'Trends"  see  'Perspectives  in  Respiratory 
Disease  Research"  and  "Some  Questions  about  Possible  Approaches  to  Viruses 
as  a  Cause  of  Cancer". 


Respiratory  Virus  and  Enterovirus  Studies 

The  National  Health  Survey  1957-1958  revealed  once  again  and  vnth 
greater  force  than  ever  the  magnitude  of  Acute  Resp i ratory  Diseases  in  the 
UoSoAo  it  was  estimated  that  several  hundred  millions  such  illnesses  had 
occurred  and  confirmed  previous  impressions  developed  in  several  independent 
studies,  including  those  in  LID,  about  their  greater  prevalence  in  children. 
Consequently,  studies  of  this  essentially  unsolved  problem  were  pursued  vi\fh 
undiminished  vigor  by  the  various  sections  and  units  in  LIID.  Although  our 
major  efforts  were  still  aimed  at  further  definition  of  childhood  respiratory 
viral  disease,  somewhat  more  effort  went  into  studios  of  the  importance  of 
certain  viruses  in  adult  respiratory  disease  and  into  preliminary  evaluations 
of  commercially  prepared  respiratory  vaccines. 

The  Junior  Village  orphanage  study  under  Dr.  Bell  's  general  supervision, 
now  in  its  5th  year,  continued  to  serve  magnificently  in  its  dual  role  as 
CI)  a  source  of  basic  and  essentially  new  information  on  the  total  viral  and 
bacterial  experiences  of  the  urban  infant,  and  C2)  serving  as  a  focal  point 
for  a  number  of  more  specific  studies  on  the  behavior  and  possible  prevention 
of  certain  of  the  apparently  more  important  agents. 

Analysis  of  the  overall  experiences,  now  completed,  for  3  years  con- 
tinued to  show  that  an  average  of  25^  of  the  infants  suffered  a  new  acute 
febrile  illness  Cexciusive  of  measles  and  chickenpox)  each  week;  and  that 
approximately  30^  of  them  acquired  a  new  identifiable  viral  or  bacterial 
infection  during  the  same  interval.  A  total  of  over  1933  separate  infections 
with  viruses  belonging  to  53  different  serotypes  and  718  infections  with 
presumed  bacterial  pathogens  were  observed.  Crude  estimates  indicate  that 
40^  to  45^  of  the  tiore  severe  illnesses  observed  in  the  orphanage  infants  could 
be  attributed  to  known  ageits,  most  of  them  viral . 

Dr.  Bell's  statistical  analysis  siiowed  certain  agents  were  significantly 
and  repeatedly  associated  with  febrile  illnesses.  These  included  adenoviruses 
types  I,  3,  and  5,  influenza  A,  parainfluenza  I  and  3,  poliovtrus  2,  Cox- 
sackie  85,  Group  A  streptococci  4,  12,  23,  Shi  gel  la  sonnei .  and,  of  course, 
measles  and  chickenpox  viruses.  Others,  including  many  respiratory  and 
enteric  viruses  and  bacteria  presumed  to  cause  illness,  failed  to  produce 
sufficient  illnesses  in  excess  of  the  high  "normal"  rates  to  provide  significant 
associations.  Although  these  latter  observations  do  not  exclude  the  likeli- 
hood that  under  other  circumstances  they  might  well  produce  clearcut  illnesses, 
repetitive  occurrences  of  viruses  and  bacteria  over  several  years  in  this 
carefully  studied  population  provide  valuable  information  on  the  relative 
pathogenicities  of  many  common  agents   As  these  and  supplementary  studies 
in  Children's  Hospital  continue,  we  should  find  it  possible  to  ascertain  the 
changes  in  patterns  of  microbial  experience  and  herd  immunities  which  take 
place  during  the  passage  of  time.  Very  important  theoretical  questions  about 
the  importance  of  viral  mutation  and  perhaps  recombination  have  never  been 
studied  effectively  in  relation  to  natural  human  infection  and  disease.  Our 
background  information  on  Junior  Village  without  doubt  provides  the  first  good 
opportunity  to  finally  develop  real  information  on  the  actual  validity  of 
these  concepts  concerning  the  evolution  of  infectious  agents  and  the  diseases 
they  cause 


u^.inition  of  Specific  Viral  Diseases 

Periiaps  of  even  more   importance  at  this  time  are  the  specific  and 
original  contributions  to  our  growing  fund  of  information  about  the  eKistence 
and  behavior  of  new  human  viruses,  first  discovered  or  delineated  in  our 
Junior  Village  studies. 

Rowe  and  Hartley  found  Junior  Village  valuable  in  developing  much  new 
information  on  the  natural  occurrence  of  salivary  gland  virus,  particularly 
its  continuous  presence  in  the  oral  secretions  of  many  infants   Chanock, 
Cook,  and  others  discovered  the  first  hemadsorption  viruses  Cparainf luenza  I 
and  3)  in  Junior  Village  specimens,  and  the  first  outbreak  defining  the 
clinical  importance  of  parainfluenza  3  was  reported  in  this  population   Sn 
1959  three  large  outbreaks  of  parainfluenza  3  showed  that  although  reinfection 
of  infants  vnth  serum  antibodies  occurred,  increasing  levels  of  antibody 
provided  increasing  protection  against  both  infection  and  illness.  Ten 
percent  of  120  cases  had  pneumonia  -  all  of  them  occurred  in  infants  without 
antibodies  or  other  evidence  of  previous  infection.  Recently  Johnson  v;as 
able  to  confirm  his  discovery  of  a  fourth  parainfluenza  virus  during  an  outbreak 
of  infection  with  this  virus  in  Junior  Village.  Bell,  Rowe,  and  Huebner,  using 
the  Junior  Village  study  systems,  finally  developed  conclusive  evidence  that 
most  of  the  adenoviruses  that  commonly  infect  children  also  cause  significant 
anounts  of  illness  -  nearly  50^  of  the  infections  with  types  I,  3,  and  5 
showing  clearcut  evidence  of  association  with  febrile  illness   Similarly, 
Rosen  discovered  a  number  of  new  serological  proto■^ypes  of  adenoviruses, 
including  a  group  of  them  that  can  be  demonstrated  only  in  the  intestinal 
contents.  He  employed  to  good  purpose  the  numerous  readily  available  adeno- 
viral infections  in  Junior  Village  to  develop  a  new  and  enormously  valuable 
H!  technique  for  specific  detection  of  Infection  with  specific  adenoviruses. 
The  natural  occurrences  of  ECHO  10-1  ike  viruses  observed  in  this  population 
provided  the  necessary  information  employed  in  1959  by  Rosen  and  Sabin  to 
construct  the  3  separate  prototypes,  the  new  reovirus  group.  The  new  Hi 
techniques  used  for  diagnosis  of  infections  with  these  agents  were  also  developad 
by  Rosen  using  serums  from  patients  in  Junior  Village  with  demonstrated  reo- 
virus infections   This  procedure  was  used  to  determine  much  of  what  is  known 
about  the  epidemiology  of  these  agents. 

The  prototypes  of  several  newly  characterized  ECHO  viruses  were  first 
discovered  by  Rosen  in  Junior  Village  and  the  only  information  available  on 
the  epidemiology  of  many  of  the  ECHO  viruses  was  also  acquired  in  Junior 
Vii  I  age 


: ssp  i  ratory  V  i  ra  i  Vacc  i  nes 

iln  1959  Or.  Bei  I  and  his  associates  initiated  pro  i  i  mi  nary  controlled 
tests  of  commercially  produced  experimental  respiratory  virus  vaccines  in 
junior  Village.  Adenovirus,  influenza,  Coxsackie  B  ,  parainfluenza  and 
measles  vaccines,  all  of  them  inactivated  by  formalin,  \iere   placed  under 
study  in  the  orphanage   Recently  a  multivalent  vaccine,  including  12 
different  antigens,  was  also  introduced   Except  for  suggestive  evidence  of 
some  protection  from  measles  vaccine,  the   Junior  Village  vaccine  studies 
have  served  chiefly  to  re-emphasize  that  antibody  response  of  young  infants 
to  inactivated  viral  antigens  is  remarkably  less  than  that  of  adults  and 
that  inactivated  vaccines  of  much  greater  antigenic  potency  will  be  required 
to  support  any  reasonable  hopes  for  producing  adequate  protection  in  young 
children.  The  achievement  of  this  aim  will  require  intensive  future  studies 
on  concentration  and  purification  of  virai  antigens,  and  on  adjuvants. 
Studies  of  this  type  are   best  suited  to  industrial  research  programs  and  we 
are  inclined  to  leave  this  to  them  -  consulting  of  course  with  their  scien- 
tific staffs  concerning  desirable  components  and  potency  levels  indicated 
by  our  epidemiological  data  and  study  opportunities. 

Several  of  our  virologists  have  developed  considerable  interest  in 
the  possibi  I  ities  of  attenuated  1  iye  vaccines  for  prophylaxis  of  ca-nmon 
respiratory  virus  illnesses,  and  currently  Johnson  and  Chanock  are  planning 
to  select  variants  of  certain  viruses  by  adapting  them  to  grow  at  different 
temperatures   One  rather  convincing  school  of  thought  holds  that  effective 
eradication  of  common  virus  diseases  may  someday  be  achieved  through  universal 
long  term  immunization  with  live  attenuated  agents   Much,  however,  needs 
to  be  learned  about  the  possible  cumulative  late  effects  of  numerous  viral 
infections  that  are  clinically  inapparent  Cincluding  those  induced  by  atten- 
uated viruses)  in  their  natural  hdsts.  This  can  only  be  achieved  by  much 
more  comprehensive  epidemiological  studies  of  natural ly  occurring  infections 
then  anyone  now  contemplates.  There  is  considerable  question  Cbased  on  studs e; 
of  interference  phenomena  and  ''iDterferon")  v/hether  or  not  it  v/i  II  be  a  good 
thing  to  eliminate  lerge  numbers  of  common  but  non-fatal  virus  infect 'ons 
Such  questions  can  only  be  answered  by  much  f7?ore  data  indeed. 


The  development  and  evaluation  of  suitable  methods  for  acquiring 
large  amounts  of  data  on  viral  infections  in  large  general  and  selected 
populations  represents  perhaps  our  major  current  activity  in  the  field  : 
viral  technology.  Thus  wa  and  others  have  now  developed  complement  fi>-.. 
and  H8  procedures  for  measuring  type  specific  serum  antibodies  to  more 
than  4C  viruses  and  with  the  use  of  group  specific  antigens  it  is  now 
technically  possible  to  test  for  antibody  responses  to  7f5  or  80  viruses 


-6- 


We  think  this  represents  a  major  breakthrough  which  can  now  be 
exploited  to  carry  out  really  comprehensive  seroepidefniio logical  studies  of 
human  viral  experiences  in  any  special  or  general  frame  of  reference 
Thus  differences  between  the  prevalence  of  many  agents  can  now  be  determined 
for  different  times,  different  geographic  areas,  different  economic  or 
social  groups  J  and  different  ages.  The  occurrence  of  conwion  viral  infections 
of  both  wild  and  domestic  animals  and  the  likelihood  of  some  of  them  being 
shared  between  species,  can  now  be  studied.  Well  controlled  seroepidemio logic- 
studies  will  be  of  particular  value  in  developing  leads  concerning  needs  for 
viral  vaccines  and  the  roles  of  viruses  in  neonatal,  chronic,  and  neoplastic 
d  i  seases 

Our  seroepidemiologic  studies  were  much  advanced  in  1959  through  the 
collaborative  study  undertaken  v/ith  NSNDB,  particularly  through  a  contract 
with  Microbiological  Associates,  inc.,  which  has  successfully  developed  and 
produced  in  large  amounts  the  majority  of  viral  antigens  needed.  Five  of 
7  technical  positions  allocated  by  NIHDB  to  the  Virus  Section  were  satisfac- 
torily filled,  and  the  technicians  have  been  carefully  trained  in  the  per- 
formance of  various  serological  procedures,  and  in  the  simultaneous  use  of 
numerous  viral  antigens. 

Our  plans  for  the  future  call  for  gradual  expansion  in  scope  and 
magnitude  of  seroepidemiologic  studies  Cwe  are  now  effectively  using  about 
15  viral  antigens  in  our  routine  diagnostic  studies).  During  fiscal  year 
I960  the  first  broad  tests  should  be  completed  on  serial  specimens  from  the 
N6NDB  collaborative  study,  on  birth  defects,  cerebral  palsy,  mental  retards- 
tion,  and  sensory  disorders  of  infancy.  Global  seroepidemiology  of  numerous 
cornrnon  viral  infections  now  also  appears  entirely  feasible  and  could  be  of 
enormous  importance  in  increasing  understanding  of  the  varying  patterns  of 
virus  infection  and  disease  in  all  parts  of  the  earth;  such  information, 
if  extensive  enough,  conceivably  might  allow  us  eventually  to  predict  imiTiinen' 
viral  epidemics. 

Specific  Respiratory  Disease  Studies 

The  role  of  the  "Eaton"  agent  in  Primary  Atypical  Pneunrania  CPAP) 
has  been  a  controversial  one  for  many  years.  Furthermore,  to  those  who 
accepted  it  as  one  of  the  causes  of  nonbacterial  pneumonia  the  importance 
of  the  agent  as  a  cause  of  disease  and  its  natural  history  remained  unkno'.yn 
Drs.  Chanock  and  Cook  and  others  in  LID  with  the  Bureau  of  Medicine  and 
Surgery,  USN,  studied  long.itudinal  iy  continuous  endemic  occurrences  of 
primary  atypical  pneumonia  at  a  Marine  recruit  training  center  in  the  South   , 
The  Coons  fluorescent  antibody  technique  adapted  in  LID  for  large  scale 
routine  diagnosis  of  PAP  made  the  study  possible.  Approximately  70^  of  ail 
pneumonia  observed  was  associated  with  Eaton  virus  infection,  whereas  23/^ 
of  persons  with  fobrile  respiratory  illness  and  6$  of  persons  with  no  respira- 
tory illness  showed  rises  to  PAP,  The  ratio  of  illness  to  infection  was 
approximately  I  in  12   The  existence  of  this  rather  large  clinically 
inapparent  segment  of  PAP  was  unexpected.  The  data  obtained  from  military  rs- 
cruits>.v^  supplemented  by  information  on  the  occurrence  of  PAP  in  children 
observed  in  the  cooperative  study  at  Children's  Hospital.  Here  it  was  found 
over  a  16  month  period  that  10,?  of  lower  respiratory  illnesses  was  associated 
with  infection  with  the  Eaton  agent.  More  recently,  working  with  Dr.  Francis 
Gordon  and  his  associates,  Drs.  Cook  and  Chanock  succeeded  in  growing  the 


Comment 

Recent  analysis  of  Health  Statistics  by  tiie  fisaarican   Trudeau  Society 
shows  a  gradual  increase  in  the  incidence  of  pneumonia  and  to  deaths  due  to 
pneumonia  over  the  last  several  years  -  an  increase  '.vhich  appears  quite 
independent  of  the  impact  of  Asian  influenza.  The  fact  that  we  now  recognize 
several  viral  causes  of  pneumonia  in  addition  to  influenza,  namely, 
adenoviruses  Ctypes  i,  3,  and  7),  parainfluenzas  i  and  3,  the  Eaton  agent, 
and  even  measles  virus,  increases  the  urgency  for  renewed  and  much  greater 
research  efforts  to  determine  more  specifically  the  viruses  which  cause 
nonbacterial  pneumonias. 

Parainfluenza  4 

During  a  study  of  minor  respiratory  illnesses  in  university  students 
Dr.  Karl  Johnson  isolated  a  strain  of  virus  in  tissue  culture  CM-25J  which 
proved  very  hard  to  handle  in  the  laboratory.  However,  after  nearly  a  year 
of  study  the  agent  was  shown  to  be  a  hemadsorption  virus  -  distinct  from 
parainfluenza  types  I,  2,  and  3.   It  was  found  occurring  in  Junior  Village. 
Like  the  respiratory  syncytial  virus,  M-25  appears,  from  serological  surveys.- 
to  be  very  prevalent;  however,  because  of  difficulties  in  isolating  the  virus 
suitable  epidemiological  studies  capable  of  determining  precise  associations 
with  illness,  and  therefore  its  medical  importance,  is  as  yet  unknown. 

Studies  of  Enteroviruses 

Dr.  Leon  Rosen  left  for  5  months  duty  in  Tahiti  in  August,  1959 
The  Laboratory  Unit  of  the  Epidemiological  Section  continued  its  survey 
of  enteroviral  experiences  in  Junior  Village,  Before  leaving,  he  completed 
interesting  laboratory  and  epidemiological  observations  on  ECHO  10  viruses. 
Using  a  type  specific  HE  test  he  delineated  3  distinct  serotypes  amongst  the 
assorted  strains  isolated  from  Junior  Village,  This  information  provided 
much  of  the  basis  for  the  new  viral  genus  called  reovi ruses  by  Sabin.  Distinc- 
moderate  outbreaks  of  types  I  and  3  have  occurred  in  Junior  Village;  however ; 
so  far  there  is  only  borderline  evidence  suggesting  that  these  viruses  caused 
febrile  i 1 1 nes    ,   Rosen's  studies  in  Tahiti  have  lead  to  the  demonstration 
of  indigenous  infections  with  all  5  reoviruses,  certain  ECHO  viruses  and 
adenoviruses,  ECHO  14,  and  adenoviruses  types  I,  2,  and  16,  have  been 
isolated.  A  recent  sharp  outbreak  of  respiratory  disease  was  shown  to  be 
due  to  influenza  B. 


■  red  Be'i         jnd  Dqrnest  J  c  An  i  ma  I  s 

The        at  ion  in  1958  by  Rei  singer  and  Abinanti  that  parainfK.: 
virus  could  V  .V  iS.:.iated  from  young  cattle  with  respiratory  disease  and/or 
shipp,inp  fever  led  to  further  studies  of  the  spidemi.ology  of  this  and  oti~- 
vi  ruses  in  the  bovine  species.  Cooperating  "'■-•-!-;  <-h^   University  of  Ma'-'/ '  ^ 
Division  of  Veterinary  Science,  and  the  Uni'  ;       =  SMincis  Schoo! 
Veterinary  Medicine^  Dr.  Abinanti  found  parei  ^.^  .  u-.w^a  3  to  be  one  o' 
most  common  virus  infections  of  cattle  -•  often  producing  tittle  or  nc 
clinical  disease   As  in  man,  reinfections  with  the  virus  were  also  d-. ,... 
strated .  Despite  occasional  illnesses  produced  in  calves  by  artificial 
inoculation  and  the  recovery  of  the  agent  from  pneumonic  lungs  the  import>.:iC. 
of  the  virus  in  producing  shipping  fever  y;as  not  determined.  Experimentai 
vaccines,  with  and  without  adjuvants  produced  antibody  levels  capable  of 
modifying  the  virus  propagation  on  sisbsequent  chalisnge.  However,  field 
studies  designed  to  determine  the  ability  of  the  vaccine  to  protect  agains- 
shipping  fever  were  vitiated  by  the  failure  of  shipping  fever  to  occur  eve 
in  controls  in  the  one  study  tiiat  couid  be  completed.   Ensuf  f  ici  2--''   •-''- 
prec I uded  more  def  i  n  i  t  i  ve  subsequent  stud  i  es . 

Longitudinal  laboratory  and  epidemio logical  studies  of  cattis  popo'a- 
tions  iiave  yielded  many  additional  viruses  including  infectious  bovine  r5-=;nc- 
tracheitis,  sundry  enteroviruses,  and  all  5  reoviruses.   CBR  virus,  v/hich 
resembles  adenovirus  in  its  physical  and  biological  properties  was  shown  "  ■; 
have  caused  an  extensive  outbreak  of  catarriiai  conjunctivitis  in  cattle  K: 
in  Eastern  Maryland. 

Comment 

The  field  aspect  of  these  studies  are  carried  by   Dr.  Abinanti  6?3>5"ii: 
only  by  such  help  as  is  furnished  by  cooperating  institutions.  The  isboratc 
work  -  virus  isolation  and  serology  -  are  done  largely  by  one  of  the  mors 
experienced  technicians  carried  as  one  of  fhQ   NINOB  positions;  consequently 
she  will  not  be  available  very  long  to  assist  in  this  interesting,  and 
important  research  project.  This  program  is  uiiique  ~  and   could  be  very  j 
in  providing  indispensable  infonrjation  concerriing  probable  new  animal  rec 
for  some  of  the  common  human  virus  infections  -  the  jiew  zoonoses  -  and  ce 
deserves  support.  Recent  investigations  by  Dr.  Abinanti  of  canine  he- 
and  Klein 'S  bovine  virus  have  confirmed  both  of  than  as  ade;  ©viruses 
is,  moreover,  serological  evidence  of  possible  human  infection  with  eech  j 
them.   Thus,  there  are  several  large  groups  of  viruses  C5  or  6  specific 
viruses)  which  may  be  sharei  .  ;£tic  animals . 

A  few  years  ago  there  ViSs  iv.uC^  general  hullabaloo  cbout  's'he  signi 
-a  influenza  which  has  not,  in  recent  years  at  least,  infected  /risn. 
it  appears  that  there  are  inHnuno logical  representatives  of  adenoviruses,  pes: 
influenzas  and  enteroviruses  simultaneously  occurring  in  both  man  and  dcinast 
animals.  One  couid  create  a  great  deal  of  excitement  in  the  general  pubii- 
over  such  information,  rtowever,  in  LID  Vi/e  prefer  to  study  such  problems  £'  ' 
get  most  of  fho   answers  f/i.rst,  but  we  can't  do  it  properly  within  cur 
personnel  and  space  limitations. 


We  v.'ouid  like  to  suggivS'  in;"  ;n  be  given  to  establishing 

a  branch  of  the  Virus  Section  on  fhe   new  NI;H  farm.  Optimum  progress  in  the 
pursuit  of  certain  of  our  programs  Cturoor  virus  research  end  virus  infection; 
of  domestic  anfrnais)  requires  a  isind  of  physical  setup  which  is  not  nov; 
available  to  us  in  Building  7  or  anywhere  on  the  Bethesda  reservation. 

Studies  of  Tumor  Cor  Cancer)  Viruses  CSee  also  "Some  Approaches  to  Tumor 

Virus  Research"  attached) 

i^low  a  major  research  effort  in  the  Virus  Section,  our  studies  of 
animal  tumor  and  cancer  viruses  have  been  aimed  at  three  unsolved  prob I  ems 
that  appear  to  us  to  be  interfering  most  with  maximum  progress  in  tumor  virus 
research. 

The  first  problaTi  is  a  technological  one  -  the  lack  of  simple  viral 
techniques  for  studying  most  tumor  viruses  in  the  laboratory  and  for  recog- 
nizing their  occurrence  in  their  natural  hosts.  Although  signal  advances 
have  been  made  in  the  laboratory  study  on  polyofna,  Rous  sarcoma,  avian  leukos 
and  Friend  I uekemia  viruses,  most  tumor  virus  activity  must  still  be  measured 
entirely  by  the  production  of  tumors  -  a  very  ciumsy,  slow  and  uncertain 
method . 

In  1959,  Drs.  Rowa,  Hartley,  Huebner,  Kohn,  White,  and  others  in  L8D 
applied  new  viral  techniques  to  studies  of  pathogenesis,  modes  of  infection, 
excretion,  laboratory  spread  and  natural  occurrence  to  a  number  of  viruses 
thought  to  be  tumor  agents  -  most  notably  polyoma  virus.  Friend  leukemia, 
and  the  presumed  avian  lymphomatosis  tissue  culture  agent. 

Polyoma  virus  was  shown  to  grow  to  extremely  high  titers  in  certain 
organs,  10  to  20  days  after  infection  of  the  newborn  inouse.  Hsfsiaggl  utinins, 
complement-fixing  antigens,  inhibitors  and  specific  antibodies  in  addition 
to  infectivity  were  compared  in  a  number  of  different  tissues  and  excretions 
at  regular  intervals  from  3  days  to  3  months  after  infections.  Remarkable 
differences  in  titers  of  these  various  attributes  v^ere  noted  between  various 
tissues.  The  most  sensitive  method  for  recovering  virus  from  polyoma  tumor 
tissues  proved  to  be  cultivation  of  the  tumor  tissue  itself  when  infection 
was  produced  in  infancy.  Virus  could  often  be  demonstrated  regularly  beyond 
3  months  and  in  some  mice  appeared  to  persist  throughout  life. 

[infection  of  weanlings  led  to  significantly  less  multiplication  of 
virus  and  excretion  was  minimal.  Our  serological  group  furnished  information 
to  other  cancer  research  laboratories  on  the  prevalence  of  spontaneous 
polyoma  and  extrinsic  virus  infections  in  their  passage  materials  and  breeding 
colonies. 


Brodsky  and  Rov^e  ~  it  appears  to  bo  fa; 
and  requires  furthsr  dsvc'cpTcntal  res; . 

A  neutral  i  z;:  as  cisvek;  ■   .  .:>•:•.   Karticy  •:;  ' 

by  Surmester  fran  viscerai  iyirsphariatosts.  Employed  as  a  survey  too! 
broad  seroepidernio logic  study  of  chicken  flocks  it  revealed  that  80/. 
of  chickens  In   most  flocks  have  antibody  to  ti-ie  agents.  Drs.  J\ohn,  Rowe, 
and  Hartley  shov/ed  that  ths  virtss  infects  baby  chicks  readily  by  trc^cheal 
installation,  is  excreted  in  large  amounts  in  the  droppings  and  spreads 
readily  to  control  chickens  in  the  sa"^ne  cage  and  avantuaily  to  other  chi": 
kept  in  the  serne  room. 

A  complement  fixation  test  v^as  developed  for  S^hoge  pap.ij  Ipma  from 
tumor  tissue  from  cotton'ai !  rabbits.  Efforts  to  produce  a  similar  test  i 
human  and  bovine  papili  -'srway  using  human  volunteers  and  ycung 

ca 1  yes . 


"extrinsic'  viruses  that  sooner  or  later  contaminate  laboratory  tissue  - 
study  systems  and  also  Cnot  unexpectedly)  the  experimental  animals  used 
studying  tumor  viruses.  During  recent  months  Drs.  Rowe,  Hartley,  Huebncr,. 
and  others  demonstrated  a  number  of  viruses  occurring  as  'fellow  travei?"-- 
in  many  mouse  tumor  virus  study  systems.  Passage  materials  and  host  2" 
used  for   passage  were  often  found  to  contain  not  only  one  but  multiple 
sic  viruses.  Some  of  these  viruses  encountered  had  been  recognized  pre: 
such  as:  K  virus,  mouse  salivary  gland  virus,  LCM,  mouse  hepatitis.  0 
were  nev;  agents  related  to  human  adenoviruses?  reoviruses,  and  even  poi 
The  latter  virus,  perhaps  now  the  best  studied  tumor  virus  available,  v-^-i 
found  in  many  different  laboratories  also  to  be  a  notorious  contaninant  o' 
other  tumor  virus  study  systems,   it  has  been  found  in  passage  material  o 
Gross  leukanias,  Schwartz  leukemia,  Bittner  mammary  cancer,  and  even  hut;  e;-: 
tumors,  but  its  association  with  the  characteristic  manifestations  of  -i-f^os 
tunrior  systems  appears  to  be  wholly  spurious.  Thus  tumor  viruses  are  io>..''":' 
complicating  the  study  of  other  tumor  viruses,  which  really  is  not  --^  -   - 
prising  in  that  latent  viruses  are  more  likely  than  'acute"  viruse^:: 
in  ti,9nor  tissues,   interestingly  enough,  virtually  all  the  viruses  »-- 
found  in  the  tumor  study  systems  appear  to  be  latent  agents  -  and  perhv 
this  reason  themselves  are  possibly  suspect  as  tunrari genie  agents.  Rec; 
with  Burmester,  we  studied  the  tissue  culture  grown  RPL  12  virus,  wide! 
in  modei  study  systems,  as  an  example  of  visceral  lymphomatosis  virus  •-  <;.-■• 
avian  leukosis  tumor  virus.  An  extensive  seroepidemio logic  study  using  a 
tissue  culture  neutralization  test  showed  almost  conclusively  that  the  p'-:^ 
sumed  tumor  agent  being  propagated  in  tissue  culture  was  not  the  virus  ' 
causes  avian  lymphomatosis  but  a  biological iy  similar  latent  agent,  und. 
picked  up,  as  would  be  expected,-  during  numerous  passages  of  lymphomatc 
tumor  virus  through  chickens.  This  tissue  culture  virus  apparently  occ 
in  as  many  as  90,?  of  the  breeding  animals  in  chic'^en  colonies  in  vario^. 
of  the  country,  thus  assuring  a  high  rate  of  association  of  antibodies 
tissue  culture  agent  with  iymphoinatous  chickens.  All  chickens  involved 
several  clearcut  outbreaks  of  classical  lymphomatosis  were  nega"^"  " 

Consent 

We  fee  I  that  the  prob  I  ern  of  extr  i  ns  i  c  v  J  ruses  >  part  i  cu  i  ar  i  v  '  ne  i ' 
recognition  and  elimination,  represents  the  number  one  problem  that  mus^ 
solved  before  rational  studies  of  animal  tumor  viruses  can  be  properly  desig'r: 
Consequently,  our  major  acti vity  st  present  is  aimed  at   an  eventual  solution 
to  this  problem.  We  realize  that  methods  for  rapid  recognition  and  ch.s^  > — 
zdi ion  of  these  agents  must  still  be  developed  -  however,  v/e  do  not  fse 
^perhaps  only  hopeJ)  that  the  definition  of  the  viral  experiences  of  mic  ; 
will  be  quite  so  complex  or  difficult  as  the  human  problem  has  proved  to  :■;. 
ft  is  certain  that  studies  designed  to  achieve  control  over  the  extrinsic 
mouse  agents  and  the  eventual  crcsation  of  mouse  colonies  free  of  them  end 
which  are  also  susceptible  to  tumor  viruses  will  be  both  difficult  and 
expensive.  The  hard  facts  are  that  no  laboratory  group  or  research  fac 
anyv/here  is  currently  equipped  to  deal  effectively  with  this  problem, 
cial  organizations  could  and  probably  will  help  when  they  fully  apprec  ■ -. 
the  magnitude  of  the  probie;:n.  Our  research  group  feels  that  it  is  in  •■ 
best  position  of  any  to  do  something  about  it;  however,  space,  animal  i. 
technical  personnel,  and  financial  support  adequate  to  accomplish  what  needs 
to  be  done  is  not  as  yet  available  to  us.  Since  this  problem  is  central  to  a 
majority  of  the  tumor  virus  studj^s  sponsored  by  NC5  we  have  tried, 
continue  to  try,  to  enlist  their  support  for  effective  efforts  aime- 
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or  at  least  gaining  some  control  of  this  problem.  However,  it  is  a  virus 
problem,  requiring  general  competence  in  virology,  and  this  is  our  specialty 
in  LSD. 


The  third  critical  need  is  information  on  the  natural  history  of  tumor 
viruses.  Almost  v/ithout  exception  contemporary  tumor  virus  studies  are 
confined  to  artificial  laboratory  study  systems  utilizing  chiefly  special 
categories  of  mice,  chicken  or  tissue  cultures.  These  various  and  quite 
valuable  modes  of  approach  to  tumor  virus  study  are  meant  to  be  "models" 
of  what  Cit  is  hoped)  happens  in  nature.  This  in  part  is  frustrated  by  the 
"extrinsic"  viruses.  However,  until  the  natural  occurrences  and  biology  of 
these  agents  are  known,  at  least  in  part,  their  real  importance  as  biologic 
entities  and  as  causes  of  cancer  must  remain  obscure. 

By  July,  1959  we  had  completed  an  extensive  study  of  spontaneous 
infections  with  polyoma  in  numerous  mouse  breeding  colonies  used  for  study 
of  mouse  tumor  viruses.  Rowe  and  Hartley,  working  with  Law,  Andervont  and 
many  others,  found  that  the  c»nazing  spread  of  polyoma  infection  in  experi- 
mental colonies  could  be  attributed  to  the  close  proximity  of  most  such 
colonies  to  laboratory  areas  also  used  for  nev;born  mice  injected  with  tumor 
passage  materials  containing  polyoma  virus  Cin  many  cases  the  presence  of 
the  polyoma  virus  in  the  inoculum  was  unknown).  Unexplained  were  evidences 
of  extensive  infections  amongst  breeding  mice  in  some  of  the  largest  commercial 
colonies  which  were  obviously  not  exposed  to  experimental  work  with  polyoma 
of  any  kind   Some  other,  perhaps  "more  natural"  mode  of  spread  had  to  be 
postu I ated . 

Studies  of  Tumor  Viruses  in  Nature 

To  answer  these  and  other  questions  about  the  natural  history  of  polyoma 
virus  we  decided  in  July,  1959  to  do  now  what  had  to  be  done  eventually, 
namely,  study  the  occurrence  and  behavior  of  polyoma  in  Mus  musculus,  and 
in  their  natural  environments,  both  rural  and  urban.  Without  exception, 
Mus  musculus  and  other  rodents  in  rural  areas  have  so  far  failed  to  reveal 
any  evidence  of  infection  with  polyoma.  When  the  first  500  mice  trapped  in 
43  different  areas  in  lower  Manhattan,  Queens,  Brooklyn  and  the  Bronx  showed 
widespread  infections  with  certain  other  viruses  but  absolutely  no  evidence 
of  polyoma,  serious  questions  were  raised  about  the  origins  and  natural  hosts 
of  polyoma.  This  question  was  quickly  resolved  when  our  zoologist,  Mr.  Petersor 
on  the  advice  of  Dr.  David  Davis  Cour  consultant  in  medical  zoology)  turned  to 
systematic  surveys  of  mice  in  the  more  densely  populated  areas  of  Harlem.  Here 
varying  percentages  of  individual  mice  in  more  than  half  of  the  mouse  popula- 
tions surveyed  were  serologically  positive.  A  field  laboratory  v/as  immediately 
estabi ished  in  Harlem  with  the  assistance  of  the  New  York  City  Department  of 
Health.  The  story  is  quite  incomplete  -  since  the  field  laboratory  had  to  be 
closed  in  October  for  lack  of  travel  and  field  operating  funds  -  however,  the 
following  was  determined  about  the  natural  history  of  polyoma. 
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Al  1  neivly  developed  techniques  for  assaying  poiyof/ia  CHll ,  CF,  MAP,- 
tissue  culture  isolation  and  neutralization  techniques)  confirmotJ  the  wide- 
spread presence  of  polyoma  in  tha  extremely  dense  mouso  populations  of  certeni 
tenement  areas  in  cantrasl  Karlern.   ?n  this  area  nearly  20^  of  approximate!  y 
1000  mice  of  all  ages  and  sizes  shov^ed  serological  evidence  of  polyoma; 
poiyoma  virus  v/as  isolated  from  tissues  and  urine  of  75%  of  the  serological!  • 
positive  mice,  and  at  least  two  of  the  wild  strains  were  shown  to  be  highly 
tumorigenic. 

Although  arthropods  CA.  sanguineous,  L.  bacoti ,  and  hair  mites) ,  and 
many  insects  C particularly  roaches)  were  observed,  often  in  great  profusion 
the  studies  failed  to  suggest  that  they  played  an  important  role  either  as 

reservoirs  or  vectors- 

Poiyoma  virus  was  readily  denwnstrated  in  mouse,. nesting  mater i,a  1.5 . 
This  was  consistent  with  our  previous  experimental  observations  that  polyoma 
is  excreted  in  large  eniounts  from  newborn  mice,  but  inconsistent  with  our 
data  on  spontaneously  infected  adult  laboratory  mice  which  apparently  did 
not.  towever,  certain  naturally  infected  adult  wild  mice  excreted  considerai  . ':. 
sjRounts  of  polyoma.  This  information  provided  the  basis  for  a  hypothesis 
which  could  account  for  the  natural  spread  of  poiyoma.  This  hypothesis 
recognizes  the  fact  that  certain  mice,  including  adults,  become  chronic 
carr  I  ergs,.  3nd,„  shedders.,  of  pp !  yoma  virus,  an  agent  well  equipped  to  survive 
outside  the  body.  Also  postulated  were  mouse  populations  large  enough  and 
dense  enough  to  furnish  a  constant  suppiy  of  susceptible  mice,  and  an  environ- 
ment in  which  mice  shared  community  nests  contaminated  vnth  polyoma  virus; 
all  circumstances  observed  in  the  Hariem  tenements.  Since  data  previously 
reported  from  LSD  showed  that  mice  couid  be  infoctsd  easily  by  oral  and  resp 
tory  exposures  to  polyoma  virus,  the  hypothesis  seems  to  satisfactorily 
explain  much  of  the  natural  spread  of  polyoma.  So  that  even  in  nature  polyoma 
virus  behaves  much  like  an  ordinary  highly  resistant  respiratory  or  enterovirus 
A  number  of  rats  and  60  humans  living  in  the  aparJroents  containing  heavy 
mouse  end  environmental  infections  with  polyoma  showed  no  definite  evidence 
of  specific  poiyoma  antibodies.  A  number  of  mouse  viruses  were  also  encountecc-- 
in  the  wild  mice,  including  several  related  to  common  human  viruses;  and,  as 
continues  to  be  the  case  in  nearly  all  laboratories  studying  tumor  viruses 
C.v! de  su.pra)  these  agents  created  many  problems  of  a  technical  nature  as  weii 
as  dSfficulttes  in  interpretating  the  data. 


Copfflan  t 

Early  in  the  study  it  was  cieariy  den>onst rated  once  again  that  val  id 
isolations  of  poiyonjs  from  field  specimens  could  only  be  achieved  outside 
our  Bsthesda  laboratories  which  are  demonstrably  heavily  contamjnated  not 
only  with  polyoma  but  other  extrinsic  murine  viruses.  The  consequent 
necessity  for  doing  inuch  of  the  laboratory  work  in   the  field  added  unantici- 
pated expenses  to  our  field  operations.  Resumption  and  extensJon  of  these 
almost  v.'holiy  unique  studies  of  ti!iiK>r  viruses  in  natural  hosts,  in  their 
natural  environments,  appears  to  us  and  many  others  almost  mandatory.   St 
is  clear  that  studies  of  natural  infection,  similar  to  those  described  here, 
are  desperately  needed  if  modern  tumor  virus  research  is  to  retain  any 
concrete  links  with  "real"  experiences  in  nature.  Yet  it  is  also  undesirable 
to  attempt  to  begin  studies  that  cannot  be  done  properly  or  completed. 
Nowhere  is  the  high  cost  of  economy  more  apparent  than  in  field  studies 
designed  to  explore  unknown  and  unpredictable  phenomena  but  forced  to  depend 
on  inadequate  and  inflexible  support. 

We  have  plans  for  resuming  our  natural  history  studies  of  polyoma, 
and  for  embarking  on  similar  field  studies  of  the  natural  distribution  and 
modes  of  spread  of  other  animal  turvsor  viruses  Cand  viruses  presumed  to  cause 
tumorsJ  for  which  reasonably  simple  and  accurate  assay  methods  are  now 
available.  Fev;,  if  any  other  research  groups,  have  such  studses  in  mind. 
We  regard  this  as  perhaps  one  of  the  better  reasons  for  suggesting  that 
exceptional  efforts  be  made  to  support  our  pleas  to  be  supported  in  this 
study , 


stud  ies  „.  m  „Med  tea  I  Myco  j  ■  ^gy  Section} 

The  MycoSogy  Section  reported  y  projects  for  calendar  year  1959, 
Although  some  aspects  of  ail  projects  have  been   completed  other  aspects 
require  further  tnvestrgati:on  and  experSfnental  study.  Ai!  projects, 
therefore  win  be  continued.  Results  of  studies  have  been  published  or 
accepted  for  publication  in  12  papers. 

Dr.   George  W.  tones,  v;ith  the  assistance  of  Carl  Peacock,  induced 
resistance  to  Anjphotericin  B  in  Caridida  albicans  although  another 
investigator  had  reported  failure  in  a  simiiar  study.  Most  of  this 
work  was  completed  in  !958  but  cultures  have  been  maintained  and  will 
be  used  in  future  studies  of  quantitative  relationships  of  antagonism 
exerted  on  Aphotericin  B  by  cysteine  and  sterols. 

Dr,  Lones,  vath  the  technical  assistance  of  Mr.  Peacock,  has 
carried  Cocc i d J o i de s  Irm Ijlz   in  the  spherule  or  parasitic  form  Cthrough 
as  many  as  !60  serial  transfers  in  one  series^;  has  demonstrated  a 
stimulating  effect  of  CO2  «"  maintaining  this  form  of  growth;  has 
investigated  the  effects  upon  respiration  of  the  spherule  form 
Qji.JiMilHs.  ^'   pK,  prior  starvation  and  various  substrates;  and  has 
used  isotopically  labelled  glucose  in  determining  amount  of  substrate 
assimilated.  Quantitative  studies  have  showed  the  roles  of  various  carbon 
sources  in  supporting  and  favoring  either  saprophytic  or  parasitic 
growth  forms. 

Dr.  Herbert  Hasenclever,  ivith  the  technical  assistance  of 
wn  i  iam  Mitche!  is  has  dernonstrated  partial  protection  against  death 
Cbut  not  against  infection?  in  mice  immunized  with  formalin  killed 
fungus  celfs  and  in  mice  infected  with  sub'^letha!  doses  of  Sporotrichum 
sehencki i  and  subsequently  challenged  with  normally  ietha?  doses  of 
this  fungus.  Similar  studies  with  Candida  and  Cryptococcus  are   not 
yet  completed.  These  studies  are  preliminary  to  future  basic  studies 
of  immunologic  processes  in  the  mycoses. 

Dr.  Hasenclever  has  demonstrated  experimentally  in  critically 
controlled  quantitative  studies  that  strains  of  C.  albicans  vary 
widely  in  virulence,  that  the  mouse  is  as  susceptible  Cv//w5  as  the 
rabbit  to  experimental  candidiasis,  and  that  some  strains  of  £. 
stel  latoidea  are  as  virulent  for  mice  as  C.  albicaiTSj^  II n  other 
studies  of  virulence  and  pathogenesis  of  yeast"! ike  fungi  he  has  found 
that  rate  of  raulttplicatton  in  vivo  of  Cryptococcus  naofonnans  is 
related  directly  to  degree  of  virulence  and  that  there  is  first  an 
accumulation  or  retention  of  intravenously  Injected  C.  neoformans 
cells  In   the  lungs,  followed  by  an  apparent  decrease  here  in  numbers 
of  yeast  cells,  and  an  eventual  rapid  Increase  of  their  numbers  in 
the  brasn. 

I!n  antigenic  studies  of  yeasts.  Dr.  Hasenclever,  with  the 
technical  assistance  of  ^4^.  Mltcheflj,  has  investigated  by  utilizing 
immune  rabbit  sera,  fhe   antigenic  Cand  presumably  the  genetic) 


Joru  I  ops  Ls  .gjcibrata  Is   closely  reiated  antlgsnicai  ly  with  several 
species  of  Candida.  Thts  requires  detailed  studies  of  several  s' 
of  each  spectes  used  and  invest tgai* Sons  using  such  strains  wiH  be 
cont  8  nued . 

Dr.  Chester  V./.  EmmonSf  with  the  technical,  assistance  of  WiHard 
Piggott  and  William  Hill,  has  conttnued  to  find  eco logic  associations 
of  pathogenic  fungi  vffth  ces-i^ain  specific  types  of  soil  or  organic 
raatersai.  Cryptocoecus  ffeoformanis  has  been  isolated  from  marsy 
additional  sites  where  pigeons  roost  or  nest.  Virulent  strains  of 
the  fungus  have  been  Isolated  from  attics  of  old  open  buildings  and 
window  Sedges  outside  office  buildings.  Detailed  studies  of  micrcr-- 
flora  of  Histoplasma  positive  so5l  samples  taken  adjacent  to  a 
buHding  housirtg  bats  and  comparatixre  studies  of  Histoplasma  negative 
so 51  sampfes  taken  a  fev*  foet  away  have  not  as  yet  revealed  a 
recognized  difference  in  fungal  flora,  except  for  presence  or  absence 
of  Histoplasma. 

Or.  EftaTions  and  assistants  have  continued  to  test  antifungal 
drugs  in  a  standardized  IjlU£h&  test  using  jrsice.  Dr.  Benj^nin  Frescott 
has  collaborated  by  making  and  supplying  drugs  of  one  series  which 
was  systematically  exssrstned  and  has  provided  other  drugs*  Drs=>  John 
Utz  and  Vincent  Andrtole  have  collaborated  by  testing  prorRcsing 
drugs  in  clinical  trials.  One  ant jblot sc^,  found  by  Dr.  EftiiRons  5 
years  ago  to  surpass  other  antibiotics  in  his  experimental  therapy 
studies,  has  now  had  encouraging  cHriJcali  app!  icatton^ 

in  coHaboration  with  the  Bureau  of  ffedccine  and  Surgery  of 
the  Mavy»  Dr.  EimKins  investigated  the  ettofogy  of  a  febrile  iliness 
occurring  in  underwater  swirransrs  at  Key  West.  Evidence  has  been 
obtained  which  indicates  that  this  may   be  an  anergic  manifestation 
of  exposure  to  a  fungus  in  persons  afready  hypersensitiive  to  this 
fungus.  Several  fungi  were  found  growing  in  the  masks  used  and 
three  of  these  are  stti!  under  investlgatf'on  In  experirrtenta!  ly 
hypersensitized  animals  and  by  field  use  of  an   antigen  prepared  from 
one  of  them.  Experimental  studies  cf  2  fungi  and  standardization 
of  ant  t  gems  prepared  from  them  are  incaiipiete.  As  a  resu?t  of  these 
unfinished  studies  better  sarfitatior?  of  rhe   masks  has  been  enforced 
and  apparently  has  controlled  the  febrile  disease. 

Or.  ErraiKjns,,  in  collaboratiion  with  Dr.  Lie^^Kian^Joe^  Dr.  Wfisiam 
Jeftison  and  many  other  coMaborators  who  send  in  pathologicaS 
specimens  for  study  or  cu! tares  of  fungi  for  i dent ificst ion,,  has 
studied  several  very  interesting  and  unusual  pathogenic  fungi.  He  and 
Dr.  Lie,,  as  a  resuSt  of  their  sti^dtes  and  the  unuauar  fungi  isolated 
by  Dr.  Lie  in  8ndor.es fay  ha\«e  proposed  the  nairse  "Phyccmycoses"  for 
diseases  caused  by  fungi  of  the  Phycatiycete  group ,  many  cases  of  these 
mfecttons  being  recogntKed  only  at  autopsy  after  a  specific  idents- 
dicateon  of  the  etcologic  fungus  can  not  be' made.  Additional  cases  of 
the  unusual  mycosis  caused  by  ^as id ipbo i us .. ranarum  have  been  found. 
in   collaboration  with  Or.  JelSison  taxono^siCy  cytologic  and  pathologic 


snvestt  gat  ions  or  >rie  sinusuai    v3t  ^vcrici"  k  :,  o3  and   vr-tioue^rriy  cccv.-rr  niq 
fungus  origsnaify  called  He^plosporangturn  Cnow  transferrsd  by  Cfferrt 

to  a  nevj  genus,,  j£^n.§i.§5  cracited  by  '''■■"    ^ :.   '    ■..:'"   ■■"r:'  ;   ■■;•■,--/ r-'-c -: 


CSectton  of  Kedica!  and  PhysJoJogical  BacteriologyJ 

The  program  of  the  Section  on  ii^edfical  and  Physio  log  ecaj  Bacter  color 
continues  to  be  a  varied  and  contefuporary  one.  Emphasis  is  being  piaced 

a)  on  the  mode  of  action  of  arstibiotics  and  the  dsveiopment  of  resistance^ 

b)  on  the  possiblHty  of  the  development  of  a  functional  vaccine  against 
group  A  streptococci  and  particuiarty  an  anti'^M  protein  antibody,  c5  on 
mechanisnis  of  the  deveiopment  of  non-specific  irrimunfty  and  in  particuisr 
the  function  of  the  iron  transporting  protein  of  piasma  and  its  re  I  at  tor.  »- 
ship  to  the  potentiality  of  groy,'th  of  pathogens  in  the  body^,  d)  on  the 
possibi  i  ity  of  riiodifying  potent  anti-^fungaU  anti-'parasiticidaS,  anti- 
tubercuiosis  antibiotics  in  such  a  way  that  they  wi!S  Hose  their 
toxicities^  e)  on  the  enzymology  of  the  raain  energy^-yieiding  reactions 

of  bacteria!  cells  and  finally  f)  on  the  mechanism  of  hydrogen  isotope 
fractionation  brought  about  by  a  marine  Pseudomonad,  Several  projects 
^ere   ten'a inated  during  the  past  year,  including  studies  on  the  rnode  of 
action  of  sureomycinj,  transduction  aiTiongst  the.  staphylococci,  and 
studies  on  the  an^ino  acid  corapositlon  of  mycobacteria.  Projects 
initiated  during  calendar  year  1959  to  repiace  these  projects  include 
study  of  staphylococcal  penicillinase  and  a  search  for  potential 
inhibitors  of  the  enzyme,  studies  on  the  anti^microbiai  activity  of 
marine  v;ater  and  a  study  of  the  electron  transport  system  of  auto"- 
trophic  bacteria. 

Or.  Roy  Repaske,  formerly  Associate  Professor  of  Bacteriology, 
Sndlana  Universityj  Bloc^lngton,  Sndiana  has  joined  the  unit  on  'Microbial 
Physiology  and  is  conducting  studies  on  the  electro  transport  system  of 
the  autotrophic  bacteria.  Dr.  Fred  D..  Slsler,  Gsologica!  Survey, 
joined  this  section  as  a  Guest  Worker.  Ke  is  studying  the  biology  end 
enayfwology  of  fractionation  of  hydrogen  isotope  by  marine  fntcroorganisms. 
During  the  year,  the  laboratories  of  Dr.   Saz  and  Or.  Prescott  were 
modernized^  space  vsas  reallocated  and  a  new  laboratory  v/as  equipped 
for  Dr.  Repaske.  The  continuing  source  of  regret  concerning  the  progran) 
of  this  section  is  that  authorization  has  not  been  forthcoming  for  the 
hiring  of  a  inicrobial  geneticist.  This  is  the  most  important  area  of 
contemporary  raicrobioiogy  which  is  not  represented  in  the  program  of 
the  bacterioiogy  section.  Listed-belov?  are  the  projects  currently 
being  investigated  by  the  various  units  of  the  section, 

.Sjjj™ary.,ol.pxoJec;l:s.  a'.ri;hj^^^  and  Physj.,o[.oc!Jc.aj^^.Bacterio!pjj[)^ 

^gectjoru 

M".y<iLss.-QIlJ'.he__bjocjjemlstr:^o^  A  study  is  being 

made  of  staphyiccoccal  penicillinase  both  in  the  whole  cell  and  In 
cel!~free  exlxacts.  Emphasis  is  being  placed  on  the  uncovering  of  an 
inhibitor  for  staphylococcal  penicillinase.  Since  the  penicillin 
nucleus  is  composed  of  cysteine  and  D'^va line,  it  was  thought  possible 
that  cerrain  di peptides  could  inhibit  the  activity  of  the   enzyme.  This 
has  proved  to  be  the  case.  Numerous  di peptides  have  been  found  to 
exert  an  inhibitory  effect  and.  In   particular,  D^valy!  D^valine  has 
been  found  to  inhibit  strongly  both  celHfree  and  whole  cell  staphy- 
lococcal penicillinase.  An  offshoot  of  this  work  on  the  inhibition  of 


csnicj  I !  inase  has  yieicled  the  surprising  observavion  that  relatively 
sjmple  alcohols  strongly  stimuiato  ■'fh&   rate  of  peniciHInasQ  activity. 
ifidsed;,  sternutations  in   rate  up  to  35  fold  havs  been  obtatned  in  the 
presence  of  n^-propano!.  As  an  operatsona!  hypothesis,  it  has  been 
postulated  that  propanol  is  active  by  virtue  of  the  removal  of  a 
naturally  cccvrring  inhibitor  present  in  both  whole  eel  is  and  cell- 
free  penicillinase.  Attempts  wi i i  be  made  to  purify  and  isolate  this 
p  u t at  8  ve  1 n  h  i  b  i  io r . 

Since  various  terrestrial  bacteria  do  not  survive  in  sea  v.'ater, 
a  study  has  been  initsated  to  determine  the  mechanism  of  the  killing 
of  these  organisms,  including  pathogens.   It  has  already  been  established 
that  the  high  salt  concentration  of  marine  water  is  not  responsible 
since  both  £.§£il§£i£illS  £211.  ^'"''^  penici  I  I  in-resistant  .St3a!iyJ.<^occus 
aureus  both  grow  rapidly  in  media  made  up  with  sea  vjater  in  i ieu  of 
distilled  water  and  even  multiply  when  suspended  In  sea  water  without 
added  nutrient.  As  a  consequence,  a  search  Vv-i  I  i  be  made  for  possible 
anti'^bactsrial  substances  present  in  sea  water*  Partrcuiar  attention 
vn  1 1  be  paid  to  water  v/hich  shoves  high  planktohic  blooms^  in  particular, 
the  so-called  red  tides.  A  collaborative  project  vilfh   the  Vtoods  Hoie 
Ocaanographic  institute  is  being  discussed. 

■il!j.'iL§.s..orLjlJ?.g.l^'O'"'"^.i0t^t0,J^  The 

non-^specsf  ic  irwiiune  effect  of  blood  serum  as  .Tsediated  by  siderophllin 
on  the  growth  and  metabolism  of  selected  bacteria!  pathogens  is  being 
intensively  investigated.  Particular  attention  is  being  focused  on 
j;ta£lr^Moccccus  aureus,  the  grov;th  and  metabolisif}  of  this  pathogen  is 
peculiarly  affected  by  the  percentage  iron  saturation  of  siderophilin 
in  blood  serum.  The  investigation  e>ri-ends  to  the  faotars  leading  to 
changes  in  concentrate on  of  both  serum  iron  and  siderophilin  in 
aircuiating  blood  as  a  result  of  infection  and  other  abnormal  conditions 
and  yho   consequence  of  such  changes  on  resistance  to  infection.  The 
function  of  siderophilin  in  the  iron  raetaboitsm  of  the  host  and  the 
mechanism  by  which  nivanvmaftan  tissues  acquire  frorn  siderophilin  the 
iron  needed  for  normal  grovrl-h  and  function  are  likewise  being  studied. 
The  chemistry  of  the  reactive  groups  in  the  siderophilin  molecule 
responsible  for  the  specific  binding  of  iron  and  the  physical  chemistry 
of  the  association  and  dissociation  of  the  metal  protein  complex  are 
being  investigated. 

■Qgjl9i5Ji"lggi'"Ji?r'-Q'^.  potent i  a  i  chernQ-}-herapeutJ,c_agehtg.:  Studies 
on  the  detoxification  of  tuberculostatic,  parasiticida!  and  viricidal 
cherootherapeutic  agents  Clsonlazid  and  Streptomycin  for  tuberculosis, 
Mycostatin  for  fungal  Infections  and  S'^iracil  0  for  parasttic  infections) 
are  being  continued  and  extended,   {t  has  been  observed  that  con-  ■ 
comitant  administration  of  certain  calcium  salts,  steroids  and 
combinations  of  sodium  glucuronate  and  certain  era i no  acids  vfith  the 
drugs  are  effective  in  increasing  the  tolerated  doses  in  tv;o  strains 
of  mice.  A  number  of  potentially  useful  compounds  has  been  synthesized. 
Some  of  these  have  already  demonstrated  high  in^vo  activity  in 
experimental  animals  against  parasitic  infections.   Interestingly, 


several  of  these  compounds  sent  to  the  Cancer  Chemotherapy  Center  have 
been  Initial  iy  screened  sn6   found  to  show  stgnifscant  antitumor  activity 
wJth  nsgiigible  toKtcity  for  mice. 

A  collaborative  project  with  Dr.  Wfilism  Steenken,  Trudeau 
Laboratories,  is  under   way.  Dr.   SteenUen's  group  Is  studying  the  effect 
of  various  detoxifeed  tuberculostatic  agents  on  animal  tuberculosis. 
In   the  event  these  compounds  shov»  promise,  a  collaborative  project 
v;il!  be  initiated  v/ith  fhe   Tuberculosis  Division  of  the  Veterans 
Administration  for  studies  on  the  effect  of  suggestive  compounds  on 
!>uman  tuberculosis. 

Studies  on  streptococci  and  other  human  bacterial  pathoqeriis; 
lirsvestj  gat  ions  of  the  type  specific  irrnrnunity  to  Group  A  streptococci 
are  being  continued.  A  relatively  nev.'  method  for  the  isolation  of 
M  protein  from  streptococcal  ceils  is  being  used.  A  streptococcal 
cell  wall  erezyme.  lysin,  is  prepared  from  fresh  phage  lysates  of  Group 
C  streptococci  and  5s_  reacted  with  Group  A  streptococcal  cell  walis. 
The  resulting  digest,  when  fractionated  by  various  means,  including 
ion='exchange  column  chranatography  yields  an  M  protein  which  compares 
favorably  en  respect  to  antigenicity  to  the  j^  protein  extracted  by 
conventional  means.  Type  specific  antibodies  as  denxjnstrated  by 
various  tests  developed  in  rabbits  after  Intracutaneous  injection  of 
1.5  mg.  per  antraal.  Following  such  injections,  no  toxicity  ^as  noted. 
!n  the  course  of  these  studies.  It  was  noted  that  lysin  N!  as  welt  as 
purified  acid  U   and  crude  acid  extracts  from  Group  A  streptococci 
contained  a  factor  which  precipitated  maft¥na!ian  plasmas  and  purified 
fibrinogens.  This  so=ca! led  FPF  Cfibrinogen  precipitating  factor)  is 
under  investigation  to  determine  its  biological  significance.  Further;, 
the  relationship  between  M   protein  and  FPF  activities  is  being  studied. 
Thus  far,  they  are  inseparable,   in  addition,  numerous  vaguely  defined 
areas  presumptively  related  to  M   protein  activity  are  being  tnvesti gated. 
These  include  the  cluraping  of  streptococci  in  plasma  and  fibrinogen 
solutions,  protection  against  phagoc'jd'osis  by  M   protein,  pathologic 
effects  of  M  protein  Jn,  vivo,  fate  of  M  protein  „i.n  ,yi,vo,  and  in  leucocytes^ 
and  transformation  reactions  among  M  types  of  Group  A  streptococci. 

Studies  previously  conducted  dealing  with  the  upper  respiratory 
tract  bacterial  flora  of  young  children  are  now  under  statistical 
analysis.  Laboratory  work  on  this  project  was  discontinued  in   June  1959. 

^^J  ectron  transpprt,  system  ,  in_.autotrQgth  I e  bacter  i  a;  An  i  ntens  l  ve 
investigation  is  underway  deal ing  with  fhe   electron  transport  system  of 
various  species  of  Kydrogenomonas.  An  attempt  is  being  made  to  define 
and  resolve  the  various  components  of  the  electron  transport  system  in 
these  organisms.  Previous  work  on  electron  transport  enzyme  complex 
resolution  has  been  hampered  by  the  fact  that  fhe   system  is  almost 
invariably  bound  to  particles.  A  virtue  of  working  v/ith  HydrogenotBon 
is  that  at  least  a  portion  of  the  electron  transport  system  is  in  a 
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soluble  state.  This  project  has  no  major  findings  to  date  since  the 
investigator  has  just  recently  joined  this  section. 

Microbioioqical  fracttonatiqn  pf.jhe  hyd_roge^^^^        by  a 
marine  Pseudomonad;  A  guest  v/orker  in  this  Section^  permanently  assigned 
to  the  Geological  Sun/sy,  has  concerned  himself  v/ith  this  problem.  A 
marine  Pseudomonad  isolated  from  the  Bahama  Banks  has  been  found  to  enrich 
with  respect  to  deuterium  as  compared  to  I ight  hydrogen  to  the  extent 
of  20='fold.  Similar  results  have  been  obtained  using  tritium.   In  both 
cases,  the  enr tcliment  exceeds  by  far  that  vvhech  can  be  expected  from 
exchange  reaction  equilibria.  Warburg  studies  and  biochemical  analyses 
have  shovm  that  the  initial  fermentative  degradation  of  glucose  is  by 
the  Embden-Meyerhof  scheme.  Hydrogen  arises  presumably  from  glucose 
via  formate.  Formate  is  decomposed  to  CO2  and  H2.  One  and  perhaps  tv^o 
separate  sites  for  deuterium  discrimination  has/have  been  fairly  v;el I 
delineated.  One  is  the  glucose^pyruvate  step  and  the  second  occurs 
between  formate  and  CO2  and  H2.  Practical  implications  of  this  study 
include  the  possibility  of  devising  a  cheaper,  more  efficient  fractionation 
of  the  hydrogen  isotopes. 
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Physteai  changes. 

Several  major  construction  jobs  and  general  buNding  changes  were 
effected  during  calendar  year  '59  In  an  effort  to  meet  the  ever  present 
laboratory^off ice  space  emergency  and  to  provide  more  efficient  service  for 
building  maintenance  and  operation.  Many  of  these  Jobs  have  been  carried 
to  successful  complete oo'-'such  as  conversion  of  telephone  service  to  the 
N8H  central  switchboard,  renioval  of  air-conditioning  eqtiipment  in  Room  29; 
conversion  of  attic  space  to  freezer  storage  space  for  storing  biological 
specimens;  installation  of  equipment  to  tie  into  central  air^'conditioning 
plant  for  expansion  of  a i reconditioning  facilities  on  three  floors;  redesign 
of  corridor  and  lavatory  space  to  create  three  offices  for  scientists; 
enlargement  of  sewer  pipe  lines  to  increase  carry^tjff  capacity;  painting  of 
Library,  Lobby,  and  all  office  and  corridor  space  and  many  more  Jobs  of  this 
nature.  Unfortunately,  the  conversion  of  Room  29  to  three  laboratory" 
animal  rooms  has  been  a  very  costly  venture,  both  in  time  and  rroney.  The 
contract  required  completion  by  September  28  and  contained  a  penalty 
enforcement  clause.  Despite  almost  daily  follow-up  by  our  Administrative 
Office  these  three  rooms  are  stili  unfinished.  Sorne  means  should  be  found 
to  require  performance  of  the  contract,  which  is  now  three  ironths  over-'due. 

Personne I . 

Many  personnel  changes  have  taken  place  during  the  year.  Eighteen 
new  civil  service  employees  C including  two  sunmier  students},  one  ConTOissioned 
Officer,  and  two  Research  Associates  entered  on  duty.  Personnel  wise  we 
are  pleased  that  we  have  been  able  to  recognize  the  contributions  of  many 
employees  by  v;ell  deserved  promotions;  23  grade  changes,  ranging  from  65=2 
through  6S'"i4  vsjere  effected  this  year. 

Awards. 

Contributions  of  two  employees  were  recognized  through  cash  awards=?=' 
one  in  the  earjount  of  $35.00  for  development  of  a  laboratory  technique  Cwith 
suggested  submission  in  six  months  for  additional  award  as  benefits  and 
savings  accumulate}  and  the  other  for  $200  for  skill  in  the  design  of  labors'" 
tory  equipment. 

Train  inci. 

Courses  in  outside  training  under  sponsorship  of  NIH  were  completed 
by  six  employees  and  have  already  produced  promising  results. 

Sc  i  ent  i  f  i  c  exchange . 

The  exchange  of  scientific  Information  at  the  international  level  is 
well  represented  by  the  Laboratory.  Two  of  our  scientists  were  sent  abroad 
on  collaborative  studies  in  1959  and  will  continue  through  the  middle  of 
19^.  Dr.  Rosen,  to  Tahiti  In  conjunction  viith  the  University  of  California, 
to  confer  on  problems  of  the  epidemiology  of  fliariasis  and  virus  diseases, 
the  other.  Or.  Cook,  to  Paris,  France  to  participate  In  research  studies  on 
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auto=ln»nunity  in  viral  tnfectiions  and  related  virus  research. 

Two  vcsiting  scientists^  Dr.  Alexander  Kohn  from  Ssrael,  and 
Dr.  David  White  from  I^Sel bourne.  Austral  8a='"came  to  LID  on  fellowships. 
Dr.  Kohn  stayed  approximately  8  months"" left  tn  December.  Dr.  White  has 
been  here  since'=^plans  to  leave  in  June,  I960. 

Problems  in  supporting  field  studies. 

One  of  the  major  problems  encountered  administratively  during  the 
past  year  was  the  financing  of  various  field  studies  from  quarterly 
budget  allocations.  V^e  have  attempted  to  carry  on  this  research  without 
the  necessary  increase  in  funds.  This  method  proved  quite  unsatisfactory 
during  the  past  in  that  the  field  studies  had  to  be  cut  back  and  finalfy 
given  up  altogether,   in  the  coming  year  the  Laboratory  is  hopeful  that 
additional  aHocations  can  be  made  apart  from  fhe   day=to-day  operation 
costs  to  carry  out  specialized  field  programs.  Supplementary  requests  will 
be  prepared  to  justify  our  field  studies.  Apparently  these  are  largely 
aimed  at  the  solution  of  viral  problems.  Dr.  Ensnon's,  hovjever,  has  indi- 
cated  that  his  developing  program  now  calls  for  more  field  activities. 
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Part  A< 


Project  Title:     Reversal  of  Antibibtic  Activity  of  Aureomycin 
by  C?ulture  Filtrates  of  PseudCBsonas  Species  <. 

Principal  Investigator:     Dr^  Arthur  K<,  Saz 

Other  Investigators:  Kone 

Cooperating  Units:  None 

Man  I'ears  (calendar  year  1959) 
Total:  7/12 

Professional:  2/12 

Other:  5/32 

Project  Description: 

Ctojectives:     To  investigate  the  anti-Aure  onQrcin  activity  of 
culture  filtrates  of  vario-us  Pseudonfflnas  species*     To  purify,  isolate 
and  identify  cois3pound(s)«     To  deteimir^  relationship,  if  ai^,  to  mode 
of  action  of  Aureoii^clno 

I^thods  Bnployed:     Standard  bacteriolo(p.cal  and  such  biochenical 
tediniques  as  m^  t»  indicated, 

S'^jor  Findings;     The  reversing  factor  has  been  partially  pxari- 
f ied  and  its  specific  activity  as  measured  by  its  abilit^r  to  reverse 
the  antibiotic  activity  of  a  given  concentration  of  Aureoraycin  has  in- 
creasedo     Ttie  factor  is  a  relatively  stnall  laoleculeo 

Proposed  Ciourse  of  Project:     The  degree  of  re"9ersal  of  A-ureo- 
laycin  activity  afforded  fcy  iiiis  compound  is  small  o     Furliier  the  smoant 
present  in  a  Pseudomonas  culture  is  extrer.iely  small  and  does  rot  s  eeiUj, 
as  a  consequerice;,  to  warrant  further  riore  detailed  investigations o 
This  project  conseqaently  has  been  terminatedo 


Part  B  not  included 


Serial  Noo  MAID  60^ 
lo  Infsetious  Diseases 
2o     Medical  &  Ptiy Biological 
Bacteriology 
3o     Bethesda,  Mai^'-land 
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Individiml  Project  Report 
Calendar  Year  1959 


Part  Ao 


Project  Title:     I-fode  of  Action  of  Aureomycin  and  Bioctemical 
Ifechanism  of  Resistance  There  to  o 

Principal  Investigator:       Dr^  Arthur  Ko  Saz 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Tears  (calendar  year  1959) 
Total:  12/12 

Professionals  3/L2 

Other:  9/12 

Project  Description: 

Objectives :     To  determine  tte  biocheroical  basis  for  the 
inhibition  of  sensitive  bacteria  tfy  AureoraycnUj  and  the  biochemical 
mechanism,  of  resistance  of  bacteria  to  the  antibiotiCo     To  stuc^r 
methods  of  increasing  the  sensitivity  of  Aureor,iycin«resistant  bac- 
teria to  the  antibiotic o 

Ifethods  Employed:  IsolatLonu  resolution  and  purification 
of  various  electron  transport  enzymss  from  both  sensitive  and  re«^ 
sistant  E,  coli  tdJJ.  be  carried  oato 

Major  Findings:     It  has  been  determined  that  the  electron 
transport  system  stiraulatdjig  factor  present  in  serum  albumin  and 
other,  but  by  no  ri^ans  aU^  proteins  is  indeed  the  protein o     ^e 
purified  isolated  protein^  in  addition  to  stimulating  electron  trans- 
port reactions  in  fia^egXl^  slso  increases  sensitivity  of  electron 
transport  enzyme  coiT^!Sx~to  Aureomycin <,       The  various  proteins  have 


Part  B  included:       Yes 
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been  chroma to graphed  ard  eleetrophoreaed  and  in  each  instaixje 
the  active  factor  sisrietly  follows  tl^  pj»otoin  content  of  the 
varioiis  fractions  ^ 

Proposed  cotirae  of  projecto     This  project  has  been  ter= 
minatedo     As  a  restilt  of  work  on  this  prt)je«st  over  the  past  b2x 
years B  one  may  speculate  profitably  on  the  raode  of  action  of 
Aureomyctn  and  the  biochemical  mechanism  of  the  development  of 
resistance  -tlieretoo 


Serial  Hoo  NIAID  60=A 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1959 


Part  Bo  Honors >  Awards »  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Saz,  Arthvir  K«  and  Ilartinez,  Ls  Ho  Enzymatic  basis  of  re=> 
sistance  to  aurcomycin.  Ilia  Inliibition  by  aureomycjn 
of  protein-stirimlated  electron  traiisport  in  Escherichia 
colio  Accepted  for  publication  in  the  Journal  of  Bac«= 
teriology* 


Honors  and  awards  r  elating  to  this  project: 

Dr<,  Arthur  K,  Sazt 

Participated  in  the  Course  on  Military  Medicine  and  Allied  Sci- 
ences at  the  Walter  Reed  Amiy  Institute  of  Research  -=»=-  presented 
lecttire-seminar  "Msehanisins  of  antibiotic  action,," 

Invited  to  conduct  seminar  "Studies  on  the  mechanism  of  action  of 
ajireomycin  and  iiie  development  of  resistance  thereto"  at  Duke  University 
School  of  IfedicinQo 

Invited  to  serve  as  convener  of  the  session  on  Electron  Transport 
at  the  annual  laeeting  of  liie  Society  of  American  Bacteriologistso 

3javit®d  to  be  charter  member,  American  Acadany  of  Ilicrobiologyo 

Appointed  Chairmang  President's  Fellowship  CoBBnittee^  Society 
of  American  BacteriologistSo 
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Part  A<, 


Project  Title:    Autolysis  on  Gen\is  Bacillus <,    Mechanism  of 

Cysteamine~ind-isced  Lysis  in  the  Qenus  Bacillus. 

Principal  Investigator:    Dr»  Arthur  K<,  Saz 

Other  investigators:  Nom 

Cooperating  Units:  None 

Ifan  Tears  (calendar  year  1959) 
Total:  3/12 

Professional :  l/l2 

Other:  2A2 

Project  Description: 

Objectives:       A  study  of  the  biocheroical  mechanism  of 
cysteaiaine-induced  lysis  of  Bacillus  subtilise 

Hethods  S^^loyed;     Preparation  of  cell -free  extracts  by 
various  rffians,  purification  fcy  paper  and  coltarai  chroiiiatography 
and  electrophoresis  and  other  methods  as  taay  be  indicated  by  results 
obtainKi,     Standard  bacteriological  techniqueso 

Major  Findings:    No  new  major  findings o 

Proposed  course  of  project;     Eiis  project  has  been  terminatedo 
Due  to  -foe  extreme  variabilily  of  Bacillus  sabtilis  strains  in  cul" 
ture  (as  reported  in  last  year's  annual  report),  it  has  been  ingKjssible 
to  secure  consistently  reproducible  results*     Attempts  to  stabilize 
morphological  and  biochemical  properties  of  these  orgaiaieais  by  various 
means  and  by  genetic  studies  have  proven  fruitless  o 


Part  Bo  not  includedo 
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Part  A< 


PTOJeet  Titles  Studies  on  Cellular  and  Cell=.Fre6 
Staphylococcal  Penicillinase 

Principal  Investigator:  DTo  Arthur  Ko  Saz 

Other  Investigators:    None 

Cooperating  Units:      None 

Man  Years  (calendar  year  1959) 
Total:  18/12 

Professional:      5/l2 
Other:  13/12 

Project  Dsssription: 

Objectives:  To  purify  and  study  penicillinase  from  penicil- 
lin-resistant st^hylococcio  To  investigate  liie  possibility  of  strongly 
inhibiting  cellular  penicillinase  o 

Methods  Employed:  Isolation  and  purification  of  cell -free 
penicillinase  from  staphylococcal  cells  by  standard  biochemical  tech- 
niques. Measurement  of  penicillinase  activity  manometrically  and 
iodometricallyo 

Major  Findings:  The  organism  used  contains  a  non=»inducible, 
non-diffusible  penicillinase  and  is  resistant  to  greater  than  UOO  [ig 
penicillin  per  ralo  A  major  task  to  date  has  been  to  find  methods  of 
eoctracting  the  enzyme  from  the  cell  without  denaturing  the  p  rotein ., 
It  has  now  been  established  that  a  Nossal  disintegrator  yields  an 
acceptable  pjroducto  Efforts  are  being  made  to  secure  a  highly  ptiri- 
fied  preparations  To  date,  four -fold  increase  in  specific  activity 
has  been  obtained » 

Since  the  activity  of  penicillinase  on  penicillin  is  essentially 
that  of  a  peptidase  (hydrolysis  of  the  ^lactam  ring  to  yield  penicil<= 
loic  acid)  it  was  thought  possible  that  various  amino  acids  and  di~ 
peptides  wo-uld  exert  an  inhibitory  effect  on  the  hydrolysiso  A  large 
nuEiber  of  highly  purified  L  &  D-amino  acids  and  dipep tides  resolved 
conpletely  into  the  four  possible  enantiomorphs  (LjL|  L,Ds  DjL  and  D^D) 
has  been  obtained  through  the  courtesy  of  Drs,  Ma  Winitz  and  So  Birn- 
baumn  NCI,  Several  peptides  and  derivatives  have  been  found  to  inhibit 
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cell-'free  penicilllaase  inarkedlyo  The  most  active  is  D^valyl  D^Tmline 
which  Inhibits  up  to  70^o  The  other  three  enantioroorphs  are  inactiveo 
Kiis  finding  is  of  particular  interest  since  the  penicillin  nucleus  is 
coT!5)osed  of  L=cysteine  and  D=valine  and  thus  inhibition  by  D=-valyl 
D~valine  may  represent  conpetition  for  active  site  on  the  enzyme  sur~ 
face  between  substrate  (penicillin)  and  inhibitor©  Other  D=-valine 
derivatives  and  analogs  also  show  effectso  Certain  L^threonina  con= 
taining  peptides  are  also  inhibitory^ 

Numerous  raetal-binding  agents  tried  have  no  effect  on  penicil-^ 
linase  activity,  but  as  a  by-product  of  this  aspect  of  the  problem, 
a  remarkable  effect  of  alcohols  on  activity  has  been  observed,  Stira=» 
■Illations  of  up  to  a  350C^  in  rate  of  enzyme  activity  have  teen  ob^ 
tained  by  adding  n=propanol  to  the  reaction  mixture  o  Other  alcohols 
have  lesser  effects  and  the  effect  sesus  to  fall  in  a  series  relating 
to  the  molecular  weights  of  the  alcohol^  ioCo  metiiyl  <  ethyl  <  n»propyl 
>  isopropyl  >  bulyl  >  an^ylo  Similar  stimulations  are  recorded  using 
whole  cells  as  penicillinase  preparations o  A  particularly  interesting 
observation  from  the  theoretical  point  of  view  is  that  an  inactive 
fraction  obtained  from,  purification  procedures  shows  activity  in  the 
presence  of  n^-propanolo  It  is  possible  that  a  latent  penicillinase  is 
present  in  labor atory^induced  penicillin^resistant  staphylococci  (which 
as  distinct  from  cliiiically  isolated  resistant  staphylococci  never 
show  penicillinase  activity)  o  This  is  under  invastdgationo 

It  is  conceivable  that  n=propanol  and  other  alcohols  are  stimu<= 
latory  because  they  renKDve  a  potent  naturally  occurring  penicillinase 
inhibitor.  This  too  is  under  further  investigationo 

Significance  to  bio->medical  research  and  the  program  of  the 
Institute;   If  a  non^metabolizable  non-'toxic  inhibitor  of  staphy- 
lococcal penicillinase  could  be  found  it  would  go  a  long  way  toward 
solving  the  penicillin-resistant  staphylococcus  problsna  Any  informal 
tLon  concerning  penicillinase  is  of  interest  to  this  instituteo 

Proposed  course  of  project;  lo  To  purify  penicillinase 
further  and  to  study  its  propertiesa  2o  Co  continue  the  search  for 
an  effective  inhibitor*  Animal  studies  will  be  used  as  indicatedo 
3o  To  study  the  mechanism  of  "Uie  alcohol  stimulation  of  penicillinase  o 
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Project  Titles     Antibiotic  Acti-vity  of  Sea  lifeter 

Principal  Investigator  5   Dro  Arthxir  K,  Saz 

Other  Investigators      Nona 

Cooperating  Units;       None 

Man  Tears  (calendar  year  1959) 
Totals         2A2 
Professional!    1/12 
Others         1/12 

Project  Descriptiont 

Objectives ;  To  investigate  the  t^ported  antibiotic  activity  of 
sea  water.  To  isolate  from  sea  water j  compotinds  active  against  fecal 
organisms  and  penicillin-resistant  staphylococcia 

Methods  Employed;  Treatment  of  sea  water  by  various  methods 
(extraction,  chit)iaatography,  electrophoresis)  in  order  to  isjlate  in- 
hibitory factors  (if  any)  presento  Standard  bacteriological  techniques 

Major  Findings?  As  yet^  it  has  not  proved  possible  to  confirm 
the  widely  accepted  thesis  that  sea  water  is  toxic  to  usual  terrestrial 
organismsa  Culture  media  coK^osed  of  90^  sea  water  and  lOjS  distilled 
water  supports  the  growth  of  Escherichia  coli  and  S,  aurexis  (penicillin- 
resistant)  as  well  as  media  prepared  in  lOC^  distilled  water o  Further ., 
organisms  of  "Uie  tvio   genera  suspended  in  sea  water  ■sirith  no  added  nutrim- 
ents will  grow  rapidly  after  a  slight  initial  decrease  in  numbers o 

Significance  to  bio°roedical  research  and  the  program  of  the 
Institute;  The  public  health  aspects  of  the  mechanism  of  the  killing 
of  fecal  organisms  in  sea  water  are   obvious.  An  inhibitor  of  penicillaji- 
resistant  staphylococci  would  be  of  prime  irflportanceo 

Proposed  <x>urse  of  project;  A  cooperative  arrangenent  with 
Woods  Hole  Oceanographic  Institute  will  be  arranged  for  collection  of 
sea  water  for  e3caraination<,  Particular  attention  will  be  paid  to  sam- 
ples collated  during  planktonic  blooms j,  such  as  so«-called  red  tides  <, 
A  search  will  be  made  for  substances  in  sea  water  supporting  the  growth 
of  bacterial  species,  as  indicated  above o 
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Project  Titles    Hie  elsetron  transport  orstem  in  an 
eototrophic  tcrdrogfflncroanad 

^^te@lp€OL  IDsrsstigatori    I2ro  Hoy  R^>a8ke 

Other  Lxreatigatorss         ^oxie 

Gooperating  Units  i  Horn 

Han  Years  (calendar  year  J9$9) 
Total:  7A2 

Professlonalt        U/lZ 

cmiept  2A2 

Awjoet  Description: 

ObiectlyBsi    This  resoardi  has  as  its  object  the  identifi^ 
cation  of  Lsdi-Ticittal  enzgpioQs  and  intez^i©  diary  cof actors  t^lch  saen 
operative  in  electron  tzaosporto    This  inf ocnnaticn  m^  b@  ^anaas^ 
posable  in  jpart  to  taitociiondrial  systspas  and  pzoTide  iiEgwrtant  ^Lues 
about  the  eleotaran  larsnsG^rt  seqai^cs  in  these  pffirticulats  str^etxiraso 

Msthods  Bplpyeda    Th&  ssthods  ^^loyed  idll  te  those  neees^ 
sazy  ilbr  asss  cnit&Tatlon  oS  organisms  aM  for  isolation  and  puri» 
fieation  of  Hxb  ^Lectron  transport  mssyss&eo    Qrosrth  of  lai^e  quanta.- 
ties  of  Hyd^fMOMPMC  guteropha  is  technically  difficult  tiscause  of 
the  xecp^S^S^C^aTljS^str^^me  of  sxi  ari^icial  gas  loixtureo    A^pBf^ 
ratus  has  been  designed  and  is  being  bout  for  -&is  puxposeo    $h@ 
assay  of  the  initial  enaoraatic  reactions  in  cell  fj*s@  pr^iarations 
also  ?®qalr®8  a  sodifled  procedure  because  t^e  ensjnisic  activity  mmt 
ho  nsasursd  in  a  taydrogen  atssosphere  in  a  ^peetrophotoiaster»    Iheo-^ 
teln  fraetiosiation  ^lill  be  achieved  br  proeeduree  in-oolving  aiOEaonix^ 
sulfate  precipitation^  gel  ai^toxption  and  elution,  solvent  predpitationg 
and  cbroa&atograpliyo 
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Major  FJBdlHgflS    There  aj©  no  laajor  findings  to  rsporfe  b^saxise 
the  pmwjip3''lS^08tigator  has  recently  transfen'od.  from  aaotSser 
JAetitutiono 

SjgnificancQ  to  tAo-MBSdical  research  and  tba  progyam  of  tfae 
3togt£-uite«      ^^yarogoiiOBSonas  species  are  unique  oyganlama  ^rtiich! 
obtain  easrgjr  for  all  of  their  life  processes  throxigh  oxidation 
of  }3C7drogen  g^  in  the  presescse  of  oxygeao    IMs  is  in  contrast 
to  animal  cells  and  most  bacteria  vhich  osddize  osianie  sobetances 
for  energy*    All^iougji  the  initial  substrates  are  different,  there 
Is  evexy  reason  to  believe  that  both  types  of  sjstssos  haetQ  ssoch  in 
easaaaska    Both  serve  the  id@itical  function  of  providing  energy 
for  eomthesiss  gpcm^  and  tb^bSx^  and  bo&  utiliae  eytochromes  wd 
diphosphoi^ridind  nueleotdde  to  ts^diate  the  transfax*  of  electrons 
to  oxsre^^    B£oehssd.csl  sti^ies  in  the  past  haTs  revealed  -^lat  a 
coBBon  dmm&a&toT  @d^ts  betsieen  biocheiaical  processes  of  ymHova 
organiasffls  and  this  ^tH  aw?jportsd  coraept  of  coaparatiTe  biocheadstsy 
is  the  rational  basis  for  investigating  a  given  reaction  in  an  orga= 
nisaa  Kost  anan&ble  to  studyo 

Pre?loti3  research  <m  ^s  os^saai^  tms  carri^  out  at  anotiier 
iastitatioa  by  t^  principal  irarestigatoro    The  potential  advatt* 
tage  of  stttdy^ag  l^s©  reactions  ia  Ho  emtgopha  lies  ia  the  fast 
that  the  ^rst^a  in  this  organija  is  ^SSSCiMtd  therefore  it  eaa 
be  fractionated  by  cLsissical  protein  f^nsetionation  procf^^mreso 

•Kj®  eleetron  trao^ort  ^Btom  in  all  other  otrganisms  stsidled 
to  date  has  b&ea  aasoeiatGd  icLth  partioxl&ta  elecasnts  of  ^e  cello 
Efforts  to  dissociate  sosas  of  these  ensyses  fmm  1^  particlea  haW 
aat  with  liJSKltsd  0»ecass  -sMle  other  enzyi^s  cannot  be  awlubilised^ 
CJoncoaltantly  with  the  oecuxrezice  of  electsron  transport^  A^  is 
gsiaeratstdi  of  tha  tsso  jarocese^s^  ATP  formaUon  is  toe  aost  labil® 
daring  »aiiS^n3lation«    As  &  result  of  V.-&S&  diaract@risti@s^  m^ 
looovledge  of  electoaa  transport  land  siBSEsltanaous  AfP  foissstion 
i«  sketdty  and  indirscts 

ft^posed  eem^  of  projseti    asriag  the  aaast  year  atta^rts 
wiH  le  aa.de  io  i^lats  the  pl^icipal  ®^s^s  in  the  oLectroa 
tni2apo3?t  eeijaeaac©  and  to  obtain  th^i  ia  f^ssonably  psaeified  forso 
Gofaetors  md  iatex^ediatQ  seceptors  in  these  reactions  will  al^ 
be  stodiedo 
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Ftvject  Titles    HteroMologlcal  Fraetloziatioani  of  tbe 
Q^Jrogen  leotopea 

Principal.  Investigatori    Br.  F.  D«  Sisler 

Other  IhTestigstorst  Sro  }Q.eah  &lch8vsky 

Cooperating  Units  t  TT»  S.  Qeologieal  Sasm^ 

Han  Tears  (calendar  jear  1959) 
Totals  17A2 

Professionals  ^A^ 

Ottaert  8/12 

Arejeot  Deseriptiont 

OtojeetATest    To  <3etez»ine  the  nedisnlsa  of  hs^^iirogen  iaotope 
froetionatloi^  ^  sZerporganissuss  ^e  divergent  iQetate>liB  fAthma^ 
of  protii2»9  dftateriun  and  tritiua;  the  effect  of  the  hsaty  hydrogen 
Isotopes  on  the  phgrsiologsr  of  the  slafile  Mologteal  sorstenai  the  eoo» 
logical  and  s9Qluidonax7  significance  of  the  isotope  effect  in  the 
biosphere o 

ifethods  Broloy^t    The  metabolisa  of  i«hole  cellsy  sonicaliy 
dlsrv^te^  eiells  and  tmssyae  extracts  of  a  toarine  psoiKtoBonas  were 
studied  in  ths  presence  of  ii^tope  ndxtairesa    Idquld  metabclie  products 
of  SQTBteDS  ware  ana^^ed  bty  w&as  spectx^onsster^  infra  red  and  radios 
active  ts^cer  is^tbods  and  conTantionaL  bio^iemical  aislytieal  pro» 
eedoreso 
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respect  wt^ 


IHie  isotope  fractiosmtion  factor  Kith 


Lisas 


HgO 


•»>  HD 


H_  •«'  HDO 


ranges  from  DjB    «  1/26^000  -  3/339000  to  I/13U5OOO  with  the  orga^ 
nism  tastedo*      2  Ho  iahibi-feLon  exists  vhere  the  concentration  of 
DoO  ia  less  than  ^%  ±a  the  -^rariotis  inedia  esaminedo     !Ehe  fi^ctionation 
factor,  nhere  protitsa  in  the  gas  phase  of  the  faydrogenylase«containing 
pseudoaonas  is  in  @s^3S  by  a  factoor  of  five  above  1^  initial 
equilibria  appears  to  be  consistent  vith  that  of  the  theoretical  bc»d 
deavage  rates  at  2$**C: 


1O06 


However,  the  enridsaent  factor  of  20  (Dj 
at  least  a  tHo^step  process  of  dsuteriism 
X/6,TQ0)a 


a  l/3UsOOO)  suggests 
^tlon  (nozmal  sea 


Vibsre  ^fititoa  has  been  substituted  for  deuterium,  the  enrlchsosnt 
factor,  at  least  for  ^ort  periods  of  tLasj  iooreased  beyond  a  one« 
a-top  1^eo3;^tieal  wgxiB«m<>    Thus^  j^dla  containing  f  roa  Op(X^  to  5oO 
Vic/viL  of  HOT  have  usore  than  $C$  of  trLtiated  ^fater  ssoleeiilas  reraoved 
£ron  the  i^divin  within  several  dtgrs.    This  esseeda  bgr  far  -tSiat  can 
be  esqpeeted  from  ^le  e  xchange  reaction  equHibriisSo 

Studies  vith  tritiated-^ter  indicate  that  this  pseudoasionad  has 
a  water  puap^lBg  i*te  of  10^^  aolecules  EgOAofur/eell  at  25°  C  vbsa. 
eoqpoaed  to  an  egress  of  ensx^  soizrce  duzong  the  phase  of  max! nam 
netabolic  aoti^ty  as  vstastxeed  by  hydrogen  produetionp 


Tb&  stages  of  tx4tla»  transfer  appear  to  be  HOT  =>  call  =>    ^-_^ 
«~,_>arrid®  •=*>  SOTo     TritiiBa  efventwally  i?eequilibs^tes  wi-fe  the  water 
of  the  iaedd.\sa  after  passing  throu^  Vaa  celle     the  output  t^tiua 
fraction  appears  to  b®  either  gLyoogen  or  a  relai^  poly»a^iarrid©o^Ks- 


*     Analyses  b^  Dr^  Irving  Friedisan,  npS,o  Gedogiesl  Surv^ 
«*   Analyses  by  Dr«i  Benjamin  Pr8«x>tts  ULIMniAID 
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VEBrbvofg  stodiss  and  biochemical  analyses  show  tiiat  iAie  initial 
fexnentati've  degc^adatilon  of  gLueose  is  Iff  ^e  &nbdfln4{Qy@z^f 
sebanso*    Glucose  is  degz«.dsd  to  formate  and  finally  to  COg  and  H2« 
cue,  and  pia^haps  tvo^  separate  sitss  for  deutexitui  di8erimna-id.cn 
haaAave  been  fairly  wall  deiineatedo     Ctae  is  the  glucose  to  pyra= 
irate  step  and  the  second  between  formate  and  CQ^  and  lUo 

Significance  to  bio«qedlcal  reeearcfa  and  the  program  of 
the  Institutes    A  kngia.edge  of  Igdiogen  metabolism  of  biological 
agrstesBS  can  be  consideared  as  one  of  the  loost  fixndaoental  of  neta<» 
bolle  pztsces^Wo    ^jrdrogen  netabolisa  (hydrogen  transfer,  eleetrcn 
'^ranafer)  is  synonTBoos  vith  the  energetics  of  living  proeesseso 

With  increasing  use  of  both  natro^al  aod  radioactive  isotopes 
in  medical  xesearch,  it  is  considered  of  utnost  iis^ortanoe  that 
attention  be  focused  on  ftindamental  aiaidies  iiMda  may  contribute 
to  the  taideretaztding  of  the  isotope  effects  in  biological  a^temSo 
this  fftiady  of  the  hydrogen  isotopes  in  8iiq)le  cell  saetaboliss 
should;  therefore^  contribute  basic  infomation  of  Taltis  totrards 
the  solution  of  problffins  of  pulxLic  healtii  and  economic  iKportanoe 
such  as  iiqplieations  in  radioactive  ymatet  disposal  in  narine  cn» 
vdronosntSj  tocxie  eff^ts  of  deuteriam  and  other  isot^pos  and 
taxHiex'  is  of  ftzndai&entsl  isfiortanee  in  studying  neir  metabolic 
pathways  in  nierobiel  and  other  systesso 

Piroposed  coaarse  of  projectg    To  @onMnue  @u£S>ent  research 
vith  the  iblloKing  objectives  in  riewt 

lo    Isolation  and  idaitii^ation  of  intraceUuXar  ooispoiSEKis 
primarily  refi|)onsible  for  dauterium  and  -^rlti^im  jQre^tLoaa^oiio 

2o    Bseanination  of  estm^Hular  products  ahonlng  heavy  irotops 

Jo    Svaluaticn  of  the  chemical  ^3&mo^t;fcmsi&e  involved  in  iso°° 
tqpe  fractionation^  eon^aring  experimentally  established  values 
vith  the  theoretlealo 


ko    Further  studies  on  transport  of  isotopes  across  eell 
bsanssi  rate  pztioessee  and  steady  state  e^iUibvla  of  all 
phases  Involved  in  isotope  fraeti<»3aticno 

»  Waartfusfs  stadies  by  Dto  ia©ah  Sricshevsky  (KKMJIAID)  md  Miss  Marcia 
Ne^ell^  UoSo  Qeological  Sbpv^o 
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Publications  othejp  than  abstracts  from  this  projects 

Sislerj  F,  Do  Biogeochemical  concentrations  of  deuterium 
in  the  marine  environment »  Science,  129:1288a  1959= 


Honors  and  Awards  lelating  to  this  project? 

Dr»  Frederick  D»  Sisler; 

Presented  invitation  paper  "Biogeochemical  concentration 
of  deuterium  in  the  roarine  environment"  at  the  96th  annual 
meeting  of  the  National  Academy  of  ScieiKjeso 
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Project  Titles    Non-specific  iTiEnunity  Associated  with 

Serum  Siderophilin  smd  the  Ivcm  I-fetabolism 
of  both  Pathogen  and  Host 

Principal  Investigator:     Dto  Arthur  Lo  Schade 

Other  Investigator:  Dro  Lathrop  Roberts 

Oooperating  Units:  None 

Ifen  Years  (calendar  ysar  1959) 
Total:  25/12 

Professional:         lM/22 
Oiher:  llA2 


Project  Description: 

^,-|ectiye3:     To  investigate  the  contribution^: of s bipod  ser-iira 
siderophilin  to  liie  nataral  resistance  of  the  hostj  to  investigate 
the  iron  requireioents  of  selected  psM^QgeiVs  and  the  effect  of  the 
iron-chslating  siderophilin  and  conalb-aasin  on  in  ^^^  iron  accumiala^ 
tionj  growth^  and  metabolisE  of  iiiess  pathogpnsj  to  investigate  the 
factors  leading  to  changes  in  concsntration  of  both  serum  iron  and 
sidsspphilin  in  ctrcjulating  blood  as  a  resiilt  of  infection  and  ot^^ej 
abnoriEal  conditions^  and  the  consequeiMie  of  such  changes  on  resists: 
to  infection^  ijsjn  absozptlon  by  the  host^  and  anesdac, 

Msthoda  Bsplo^d;     Bact-erial  sind  cultural  procsdtires  in 
specially  deironised  mediaj   spec trophotoine trie  and  radioisotopic 
Bxethodsi  Bstabolic  and  enzyuiatic  analytical  procedtiresj  and  Bietiiods 
particularly  suited  to  estiaation  of  iron  chelated  either  to  sider- 
ophilin or  conalbuaiin  and  to  ttieir  relati-sre  unsaturationso 
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Ife.ior  Findings;  On  the  basis  of  preTiotis  findings 
showing  i^at  many  bacteria  •will  not  grow  in  serum  nnless  ihe 
contained  siderophilin  is  saturated  with  iron,  the  conclusion 
was  draiOT  that  with  respect  to  such  bacteria  the  iron  nutrl= 
lional  condition  obtaining  in  the  blood  (exti*eraely  loi?  con-' 
centration  of  free  iron)  provided  an  effective  non-specific 
iisBamitjy  barrier  to  infection  by  1±iose  bacteria  iirespsctiva 
of  other  possible  specific  or  non-specific  isanimiity  fadt&rsT""" 
In  addition  J  the  rate  of  gro-srSh  of  soioe  bacteria  is  decreased 
Igr  the  presence  o£  imsaturated  siderophilino  Sirailar  results 
are  obtained  ^en  the  iron-binding  conalbamin  of  egg  ishite  is 
present  in  the  insdiTaaio 

Quantitative  study  of  the  effect  of  the  percentage  of 
iron  saturation  of  siderophilin  on  the  rate  of  growth  of  Staghj^- 
lococcus  aureus  in  human  senm  under  aerobic  conditions  has  i-e^^ 
•sealed  -Uie^lio-H-ing  significant  facts: 

lo  tiie  length  of  the  observable  lag  period  of  growth  is  a 
function  of  the  percentage  iron  saturation,  eo,g»  at  136^  satura- 
tion (iron  excess)  the  lag  period  was  7a'  hours j  at  9^  saturation 
the  lag  period  was  extended  to  l8  hours |  at  SOfa   saturation  Va.e 
lag  period  was  26  hoursj  and  at°3o^  saturation  it  was  SJ  hourso 

2o  the  rates  of  growth  given  as  the  slopes  of  the  curves 
illustrating  increase  of  turbidity  ("d"  values)  per  hour  were; 
0<,U90  for  136^  saturation;  OoU05  for  90%^   Ool02  for  $0%^   and 
O0O50  for  30^  iron  saturation;  thus^  the  percentage  iron  satura=^ 
tion  of  siderophilin  as  found  in  sera  of  normal  subjects  and 
patients  suffering  various  disorders  affecting  their  serum  iron 
level  and  total  iron-binding  capacity  wiH  "be   one  determining 
factor  in  the  host's  ability  to  resist  infection  by  Styhylococeus 
aurexjtSo 

To  establish  the  g^ierality  of  the  differential  growths 
inhibiting  effeot  on  different  strains  of  Staphylococcus  albus  and 
S.aui^'as  by  human  serum  in  terms  of  its  iron~  saturated  siderophilin 
levels,  we  iiwestigated  the  grow&  of  16  strain^  of  S»  aureus 
(6  penicillin  resistant  -  eoagulase  positivei  $  penicillin  resistar 
coagulase  negativej  $  penicillin  sensitive  -  coagulase  positive)  sii... 
U  strains  of  S»  albus  (3  penicillin  sensitiVB  ~  coagulase  nsgativei 
1  penicillin  rasist^t  °  coagulase  negative)  in  samples  of  huraan 
serum  h2%  end  109^  iron  saturatedo  All  strains  of  SoS^us  grew 
in  the  h2  and  109^  iron  saturated  sera,  with  enhanced  growtii  in 
the  109JS  iron*' saturated  nediuH,  No  So  albus  strains  gx*ew  in  'die 
U2^  irQn'=-saturated  serum  but  did  grow- when  the  siderophilin  was 
iron"»saturat©d«  Hence,  pae  growtii  inhibitory  effect  of  si<3srophilin 


on  the  Staphylococci  shews  no  correlation  with  the  psnicillin 
sensitivity  or  the  coagulase  properly  of  ^e   strains  studied 
but  rather  e3q)resses,  probably,  a  more  general  netabolic  and 
nutritional  characteristic  coniEion  to  strains  of  both  ^ecieso 
Worthy  of  note  is  the  indicated  value  of  sider«philin  (or  con-^ 
albiEiin)  as  a  specific  diagnostic  meditsm  factor  to  distinguisii 
Stapho  auretis  from  Stapho  albas  e 

Preliminary  studies  have  been  made  on  metabolic  and  biochemical 
characteristics  of  Staphylococcus  axireus  grown  in  mediSj  either  serum 
or  trypticase  plus  egg  white,  at  different  iron  saturations  of  the 
appropriate  iron-chelating  proteina  From  such  cultures  ■^e  have  obta:, 
S»  aarreua  cells  -with  high  and  low  iron  contents  o  Thus  far  we  have 
examined  such  cells  for  possible  differences  in  cytochrome  cg^o^ 
sitioni  catalase  activities;  ox3.dative  capacities  on  glucose,  suc= 
cinate^  and  acetate j  aerobic  and  aKaerobie  glycolytic  as  ^^11  as 
dehydrogenase  activities »  Goiapsrisons  have  been  asade  betsjeen  cells 
gsoTm.   aerobically  and  snaerobicalLy  as  to  -fcese  characteristics  o  In 
general,  the  results  to  date  siigcest  that  S<.  aureus  ceils  groisn 
aerobically  imder  conditions  of  iron  res"(iriction  resemble  cells 
gro^n  anasrobicallyo  More  work  is  planned  to  malce  ttie  comparisons 
definitive.  The  haraolytic  activil^r  of  the  high  and  low  iron  cells 
and  their  products  has  also  been  preliminarily  investigatedo 

We  have  oxt^nded  oxir  investigation  into  iiie  lisafulness  of  em- 
ploying Sa  aureus  as  a  tool  for  assessing  the  integrity  and  nativity 
pure  isolated  humsn  siderophilins«  Saaples  of  siderophilin  pioduced 
under  Red  Gross  auspicaSi,  soma  produced  by  the  Protein  Foimdation  and 
srrployed  clinically  l^  Dr^  Crosl^  of  Vfelter  Reed  Hospital^  and  saiaplci 
of  this  serum  protein  isolated  by  Prof  o  Schultza  of  -fee  Behring-Werkc 
hsve  been  subjected  to  our  testso  OiiLy  2  recently  acqaired  samples 
fjx»ffi  the  Behring-Werke  have  controlled  'the  iron  uptake  by  S»^  auraug 
calls  in  a  manner  comparable  to  fresh  ^ruso  Further  study  is 
needed  to  assure  ourselves  of  tiie  valid! -fcy  of  this  test  for  isolated 
siderophil JLns  5, 


i'roan.£ 


Significance  to  )biO"T!3sdloal  research  and  the  program  of 
toe  !5istitutei     The  study  of  the  aa'tor^JIy  oec\irring  iron°<;helat3 
serum  protein^  siderophiLiaj  contributes  to  our  understanding  of  the 
non-specific  iBsnunits'  ajechsnisa  available  to  hmasns  for  prot^etion 
against  microbial  infection.     Investigation  of  ■&©  qaalitative  and 
quantitative  affects  of  siderophilin  on  tto  gro^rth  and  metabolism 
of  the  palhogen  Staphylococcus  aureus  Hill  provide  usefol  information 
on  ths  pa.tliogenicity  of  this  bacterium  especially  under  conditd.ons 
closely  approximating  in.  vlyo  conditicnSe 

P3?opoaad  Ck>i3rse  of  Project;  We  diall  investigate  in  detail 
the  growthj,  metabolism^  and  easywatiG  capabilities  of  Sa  a^^-eua  ^hen 
grown  uMer  conditions  approximating  the  in  vivo  state^S&  "especial 
regard  "to  ihe  effect  of  different  serum  Iron-saturation  levels  on 
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sush  characteristics  a     Additional  biological  features  sTich  as 
hemolysis,  .effectiveness  of  pliagocytosis,  and  possible  differ- 
ences ijx  response  to  antibiotics  of  high  and  low  iron-containing 
cells  -will  be  studied.     Preliminary  j-nsresti^tions  on  the  bacterio-^ 
phagy  of  S»  aureus  as  affected  by  the  iron=sataration  of  the  serraa 
Taedium  are  also  contemplated. 
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Project  Title;       Chemical  Aspects  of  the  Specific  Binding 
of  Iron  to  Serum  Siderophilin  arid  Egg 
Wiite  Conallaaiiino 

Principal  Investigator?       Dto  Robert  Co  Woodwoarlh 

Other  Srrestigatorss  Dra  Artiiur  Lo  Schade 

Ccoperating  Units  None 

Man  Tears  (calendar  year  1959) 
Totals  23/12 

Professional  %  ll/l2 

Others  12/12 

Project  Descriptions 

Objeeti'g'es  t  l^e  goals  of  this  project  are  to  investigate 
tlie  chemistry  of~the  reactive  groups  in  the  siderophilin  molecule 
responsible  for  the  specific  binding  of  iron  and  to  determine  the 
physico-chemical  means  by  which  the  iron-siderophilin  complex  can 
be  dissociated  under  physiologic  conditio  s  obtaining  in  pathologie 
and  normal  hosts o 

Methods  Baployedi     Methods  include  the  ojiployraent  of  im- 
Baasological  assays  for  piiri-l^r  and  for  ccsitent  of  the  iron=>binding 
proteins,  radioactive  tracers^   spectral  analyses^,  ion-exctenge 
ehroraatograFhyjj,  electrophoresis,  polarographyy  and  polarimetiyo 

Major  Findings  i     The  facts^  pi^eviously  reported,  that  all 
the  bound~iron  of  siderophilin  or  conalbumin  is  precipitated  by  ^< 

the  appropriate  immune  serum  (as  determined  by  tracing  the  iron  id,th  Fe 
and  that  siderophilin  and  conalbumin  are  antigenically  distinct^  have 
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been  utll.iBed  ia  a  detailed  study  of  the  kistatlcs  of  dissociation 
of  th©  i3:^a»sidQrophi3JU'i  ©oiTgjIexo    Fresix  hvasKin  seapa  lasra  ^ssod  ae 
sources  of  sidsrophilin  bscssse  otir  studies  have  shown  most  purl- 
fisd  s3.dsrophJl3iii  ssiig>l(3s  to  be  significaxi'fcly  different  from  sidex'- 
ophilia  in  s«anam  in  i^gard  to  their  iron^bindixig  ead  releasing 
propartiaso 

Althcyu^  vmdsT  physiologic  coiditions  of  pH  aid  ionic  streiagtb 
i2«n  is  so  tightly  bsimd  to  sidorophHia  that  no  fir©©  ionic  iron 
is  d^soastrable^  the  iron^sidarophilJji  coraplax  does  indeed  dis- 
sociate-at  a  finits,  wsas-oarabla  rstSo    Ojas  ^preach  to  th^B®  yats 
ssaEsureaants  has  in^olYed  tlis  transfer"  of  ij^n  fpoja  sid&rophiliti  fe 
a)naLbQmino ' 

Beaction:  sidei^philia-Feig    *  co2islbusain  •~">  sidsrophilin  "S-  eonalbai;  :_.-: 

Assagr?        Afa  -^  conalbiMin'='Fe|^«'«.>  Ab«eonallBsaia>»Fe§'4' 
(AbJ  antibody) 

3Ja  varyisig  saeeessively  -fcho  eoiicentratioxis  of  iron-^sida2"ophi3Jai 
and  eonalbteaing  tjb  ea'teblishsd  that  the  reaction  shcw©d  finjt  ordor 
dspondenc©  on  the  aidex-ophilin  coneants-atlon  and  S9ro«ordsr  d^)<lnd©s«s 
on  "fee  eonalbuiain  coraent-ration  «lid  had  a  spscLtis  yate  constsat  of 

'^.o  ©tlier  approach  to  ths  dissociation  sate  of  the  ircEi=-sid«sr  = 
ophilin  coseplsiis:  has  been  tlxroisgh  the  situ<^  of  iron  isotope  ^ehsngOc- 

59  59 

B/B8j&xi.otki     siderophilin-^f®«  *  2  F©"^    '=^>  siderophiLln-^S'eg  ^'  2  F® 

Assays  Ab  -i'  si^s'opMlitt-^0    «*=>  ib  *  sidarophilin^F®    >|/ 

Af 'te?  srsqalsit®  Kathssaatieal  trcfit^nt  1:^  6&t&  tsbt&  plottsd  and 
showed  an  •osssxpscbed  x'asulto    Es"ttisr  than  the  eapeetsd  ssontinissns 
steaight  linBf  Wo  ints^jsectisig  steaight  IJjnss  wsr©  obgsrTOd  Kith  i.h.j 
brsak  ©cetirriag  at  hal:f>^r!sactimia    B^' varying  sueoessi'TOly    th©  con--' 
©satrstions  of  irsn^aidarophilin  asd  fre®  ^©esa  irong  -we  estiablishecl 
that  th©  @t@ep  initial  lina  shonad  first  crd©r  <^paid@M©  esa  i±m 
ls^'^id02?ophilin  c^n^sntratian^  ss2?o«=oi^r  i^ssEd^nee  on  ^b©  fr©^  iron 
eoae^satration,  and  had  a  ^eeific  r&te  constant  of  2<j8  .is  10^  g®Cc.'"l 
ftQ  eecosdj,  less  Bt&^s  ii^^  shot^sd  no  chsngs  in  s'i.opa  ^?ith  va^lovis 
dilutiojos  of  ^®  sjstffia  aM  wi'^  a  constant  ratio  of  iron-°sidQX'ophi3.i.n 
to  fv&dt  iroao     in  int@?;pratation  consistfimt  td.th  'the  above  facts  is 
r®pr©©ent®d  in  tha  follo^^ing  equations? 
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k 
Fe-^sideropIiilin^-Fe  ^   Fe  *  a^iderophilinTij-Fe 

k 
=1 

kp 
gSiderophilinjj="Pe  — =-^  asiderophilin^  &  Fa . 

ko  >  k      »  k 
2-11 

Preliminary  studies  of  the  pll  d^endence  of  the  iron=>sider- 
ophilin  dissociatLon  have  shoxm  tJie  rate  to  increase    raarkedly 
at  pH's  below  7r,^c     The  studies  employed  isotope  exchange  as  de- 
scidbed  above  o 

Preliminary  studies  of  the  rate  of  cor±)ination  of  iron  vn-th 
siderophilin  indicate  the  reaction  to  be  eactreraely  rapids     Careful 
quantitative  measurements  of  these  rates  may  require  special  tech- 
liiques.     SpeRtrophotometry  has  been  ^osed  thus  far- 

Significance  to  bio-medical  research  and  the  program 
of  the  Institute;     The  shifts  in  bcoind  iron  levels   ocsuffrlisg  as  a 
result  of  infectious  diseases,  acute  infections^  and  allergic 
reactions  are  recogiized.     The  availability  of  plasma  iron  to 
bacterial  pathogens  is  a  function  of  the  siderophilin  molecule's 
affinity  for  iron  and  of  its  degree  of  iron-saturation.     Knowledge 
of  the  chemical  bases  of  this  affinity  should  elucidate  the  manner 
in  which  siderophilin  governs  the  transfer  of  iron  to  the  host  as 
well  as  to  the  pathogen. 

Proposed  course  of  project;     Completion  of  the  studies 
of  the  association  kirietics  of  iron  with  siderophilin  will  yield 
data  which,  together  xd.th  ihe  already  determined  dissociation  rates^ 
will  enable  us  to  describe  the  equilibrium  between  the  iron=siderophilin 
complex  and  siderophilin  plus  free  iron,     Polarographic  studies  of 
the  iron  siderophilin  coiaplex  will  provide  a  chedc  on  the  results 
derived  from  the  kinetic  studies.     An  investigation  of  the  tightness 
of  binding  of  bicarbonate  ion  to  the  iron-siderophilin  coii?)lex  will 
indicate  what  the  role  of  bicarbonate  may  be  in  iron  release  and 
binding  by  siderophilin o 

Studies  mil  be  made  of  iiie  possibility  of  applying  these  in 
vitro  methods  to  the  evaluation  of  the  integrity  and  nativity  ojf" 
isolated  siderophilin  serum  fractions  intended  for  use  in  chemical 
studies o 
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Project  Titles  Biochemistry  of  the  acquisition  of  iitsn  by 
BSianialiaa  tissues  as  mediated  by  the  ircn- 
binding  proteinj  siderophilin» 

Principal  Investigator:     Dr^  iirthta"  Lo  Schade 

Other  Investigators;  Dto  Robert  Go  ¥oodwor'& 

Cooperating  Units s  None 

Man  Years  (c^endar  year  1959) 
Total.:  17/12 

Professional :  5/12 

Other:  12/12 


Project  Description: 

Obqectlves  t     lb  investigate  -its  mechanism  by  which  maianalian 
tissues  acquire  from  serum  siderophilin  the  iron  required  for  norma]. 
growth  and  function  and  to  stu^y  the  effect  of  physiological  conditions 
upon  this  axchange « 

Methods  Employed;     Hematological  procedures,  radioactive 
tracer  tecimiques,  raanometric  techniques  and  jjffiiiunologic  analyses <? 

I-Ia^or  Findings;     Reticulocytes  remove  iron  frcsa  siderophilin 
up  to  67  times  as  fast  as  the  natural  dissociation  rate  of  iron- 
siderophilin  coa^lex  isnder  physiologic  conditions  of  pH  and  ionic 
strength.     The  ra-be    of  reraovsl  of  iron  from  siderophilin  ly  reticxilo- 
cytes  is  independent  of  percentage  saturation  of  sideaxiphilin,     Bo"fc 
ixon  atoms  are  removed  ty  reticulocytes  from  this  dielating  pjotsin 
even  in  tJie  presence  of  excess  ionic  iron  "while  iron  chelated  "sd-'Si 
conalbuiain  or  eonplexed  irith  e-H:J3rlen®di.aBiine  tatrs^cetic  acid  (verseno) 
or  in  an  ionic  fona  is  not  removed  or  taken  "up  at  significant  rates  o 

Cell-ttrall-fres  reticulocyte  lysate  catalyses  the  transfer  of 
iron  from  siderophilin  to  conalbuisiin  at  tbs  same  rate  that  a  conroaz'able 


:  Lt,'jb3r  o?  Intact  >: aticulocyfces  ,r(-2raove  iron  tvoni  sidsxtiphilla  . 
caeh  a  l:?BatJ3:  cauglyses  -the  eaccslaj-ttige  of  s"|,dei»opMiin»--bound 
iiX'n  wilii  frae/excess  iJ^-:>n  traced  with  f&^^.     Oxidation  lakibitors 
^■iir-T-x  f5,B  -a-doglycollate  and  iodoacettite  do  not  afXeet  the  sa-tao 

LoTg-orlng  of  the  pE'  frora  phys5.olog3,.ca7.  '.values  decreases  ■oJiS' 
rate  of  'isptaice  of  iron  f:«H:a  siderophilin  tr/  reticulocytes  altteiigli 
tte  ;iS,2Mj  pH  shift  Jivarked3.,y  incre-sjses  the  rate  of  nat-«ra.l-=.iron-" 
;f3le3,se  :2roBS  •'Sha  iron-^proteto  coraplezo 

Sj.girjficyica  t^  biO'^ttedictCL^  x^  and,  the  pgpgrastt 

of  ihe  I^isti'^itQi     As  ©  first  appixj^iinKtion.,  the  uoi'meJ.  flmctioning 
of  host  "iiisstKJs  roquixes  ii^on  for  sr/nthoslfj  of  thsLr hcisi©.  ensjineso 
HeiX59a  the  conditions  cf  a-'mllability  of  safftsu  iron  to  ho«t  tis» 
3ue3  end  the  nschaniam  of  its  transfsr  f^on  sid@ropliil.iii  are  of 
sigirlficance  r/3  host-psxasita  relationships  obtaining  in  -.ij-Lfecticns^ 

.Fropost-:i>d  ccrjjpse  of  ^^^ro^eets     We  propose  to  extsnd  oui^  pre-- 
Liminaxy  findings  to  Qs'teSEimtbe  basis  of  tlie  indicated  cat^Llysis 
of  i'°on  exchange  by  'xsn©  marrow  sffid  reld.c-uJ.ocytes  icLtli  iron  sider- 
opbSJlis,  iTid  to  detemine  wtether  ssiah  a  meclianism  applies  to  non^ 
0xytJiropoieti.c  tissues  as  m©11o     Tissue  culfcare,,  if  feaailiLej,  "eay 
also  be  studied  for  this  purposso 
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Project  Title:       JfetoSKifieatlenof  Potential  Tuberculostatic^ 

Fungistatic,  Parasiticidal  and  Viricidal  Agent So 

Principal  Investigators     Dr,  Benjamin  Prescott 

Other  Investigators?  None 

Cooperating  Unites  Section  on  Qiemotiierapy^  LPC-NIAID 

Dro  George  Lutterraoser     MIAID  Moo  13Xc^ 


Man  Tears  (calendar  year  1959)  ' 

Totals  15/12 

Professionals  5/l2 

Others  10/l2 

Project  Descriptions 

Objectiveas     Further  studies  on  toxicity  and  detoxification 
of  the  tuber culostetie  drugs.^  streptomyciia  CSH)g  isoniazid  (INH)  and 
jalstures  of  streptoraycin->isoniazid  (S1I=>INH)  in  two  strains  of  niseo 
To  find  further  laaans  of  increasing  the  tolerated  doses  of  these 
widely  used  con^iounds  and  to  find  means  of  reducing  the  toxicilgr  of 
several  parasiticidal  drugs o 

Ms-foods  E^loyeds     The  ©ffeet  of  various  steroids^  sodium 
glueuronate^  glycine  and  calcium  salts  on  the  toxicity  of  IKH  and/or 
St'I  was  measured  by  the  effect  on  survival  time  of  normal  mice  foDiow- 
ing  siBmltansous  adsainistration  of  a  given  choBiical  wilii  a  lethal 
dose  of  drugo     The  e  f f ect  of  adjuvant  on  blood  plasna  levels  of  INH 
was  measured  by  the  '"pyridyl"  method  o 


Part  B  inclvsieds     Tes 
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Ifejor  Findings:  lo  Sodium  glucuropate  and  glycine  with 
SH"INH  aiyboreej  2$  mg,  of  each  of  these  two  detoxiiying  agents  as 
adjuvants  petmltted  89  of  90  mice  (99  per  cent)  to  tolerate  a  lethal 
inixtiiro  of  6  mg  INH  and  5  mg  Sli  xdien  administered  subcutaneouslyo 
With  50  mg  of  each  adjuvant  37  of  hP  mice  (93^)  tolerated  8  mg  INH 
and  10  mg  SM,  1005?  lethal  per  soo 

2,  Steroids  with  IMH,  SI-I  and  INH°SM  mixtures t  Further  studies 
have  included  the  use  of  9  steroids  at  various  dosage  levels  as  pos-^- 
sible  detoxifying  agents  for  SII,  Xlffl  and  with  various  mixtures  of  SM- 
INH  in  two  strains  of  mice«  Four  of  the  steroids  permitted  two  strains 
of  mice  to  survive  double  the  lethal  dose  of  SMo  When  injected  simul- 
taneously with  50  mg  cholic  acid,  the  SM  dose  may  be  increased  to  i^O 
mg,  h  times  the  lethal  dose,  Uith  10  mg  of  sodium  taurocholate^  sodiTHn 
glycocholate  or  sodium  gLycotaurocholate^  the  results  were  veiy  similar ^ 
20  mg  of  SM  could  be  tolerated  by  100^  of  both  ;*iite  and  DBA  miceo 
In  chronic  toxicity  tests,  mice  tolerated  20  ag  of  SMo  However^  ne<= 
©rotic  areas  irere  observed  at  the  site  of  injectiono  With  INH  alonst, 
cholic  acid  and  sodium  taurocholate  showed  slight  detoxifying  aetiono 

3q  Steroids  with  Stl-IMH  mixtures g  The  four  steroids  have  bean 
tested  as  adjuvants  with  various  mixtures  of  the  two  therapeutic  agents 
in  two  strains  of  miceo  With  the  four  steroids  at  levels  of  25  mg 
per  20  gram  mouse,  lOQjS  of  the  mice  tolerated  administration  of  the 
toxic  mixture^  20  mg  SII  and  2  mg  INHo 

U„  Calcium  lactate  >rLth  SHc=-INH  mixture  ss  Since  Ca  lactate 
proved  effective  in  permitting  mouse  survival  when  administered  simul= 
taneotisly  with  a  toxic  dose  of  SM^  the  detoxifying  action  of  this  ccsii=- 
pound  was  tested  on  SM»INH  mixtures  in  two  strains  of  micso  lOOjS  of 
the  mice  tolerated  a  lethal  mixture  of  10  mg  SM  and  6  mg  INH  when  in= 
jected  simultaneously  with  12o5  rag  of  the  adjuvanto  Decreasing  the 
dose  of  adjuvant  to  6o25  mg  permitted  8$%  survival  of  white  mice  and 
80^  of  DBA  animals  with  this  raixtureo  With  a  25  mg/20  g  mouse  dose 
of  Ca  lactate  s  89^  of  the  mice  tolerated  a  20  rag  SM  and  2  mg  INH 
mlxtureo  In  chronic  toxicity  testsj  80  to  90^  of  the  mice  tested 
tolerated  repeated  injections  of  the  S^-INH  mixture  for  1$  daily  doses o 

5o  With  Ifiradl  Dg  Various  sulfonic  acids  ha^rc  been  tested 
orally  simultaneously  with  this  drugo  Three  acids,  raetanilic  acidj, 
ortbanilic  acid  and  dl»10  camphorsulf onic  acids  showed  escellent  de- 
toxifying aetiono  30  mg  of  Miracil  D/20  gram  mouse  (6  x  lethal  dose) 
was  tolerated  by  ICW^  of  the  mice  when  administered  by  gavage  simul- 
taneously with  either  $0  mg  of  raetanilic^  orthanilic  or  dl-10  cai»phor= 
sulfonic  acids.  As  with  6  thymolsulfonic^  previously  reported,  mice 
tolerated  repeated  daily  administration  of  the  mixtureo 


=3'--  Serial  No,  NIAID  6k 


60  ¥ith  Hetoazan;     The  vse  of  various  solvents  as  possible 
d9toxi:^ying  agents  for  this  drug  increased  inouse  tolerance  to  the 
compoundo       Polyethylene  glycol  //ICX)^  //200  or  #300  (^0^)  permitted 
90-100^  survival  of  DBA  mice  following  a  single  oral  adsdnistra^ 
tion  of  a  lethal  dose  of  Hetrazano     Increased  amounts  of  the  diemo- 
therapeutic  agent  were  better  tolerated  in  $0%  polyethylene  glycol 
sslution  1±ian  in  water  o 

Significance  to  bio'^aiadical  research  and  the  program  of  the 
InstituteTincrease  of  tolersnce  to~  any  cheroo'therapeirtic  agent  ^ 
whether  by  reducing  toxic  manifestations  or  by  pertaitting  larger 
dosage  wiliiout  loss  in  therapeutic  activity  ^ould  resxiLt  in  more 
effective  therapyo 

Proposed  course  of  project;     Aniiaals  -hoU  be  experimentally 
infected  mth  appropriate  organisms  rnxL  Hie  tterapeutic  efficiency 
of  detoxified  coupounds  tTill  be  studiedo     In  addition^  further  studies 
on  a  eoloriDS9tric  daterraination  for  the  tuberculostatic  mitibiotieg 
kanamycin^  will  t©  carried  outo 
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Part  B.  HonorSj,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Prescottj  Benjarainj  Kauffroann,  Gladys^  James,  Walter  Do  and 
Stone,  Herald  Jo  Means  of  increasing  the  tolerated  dose 
of  streptomycin  in  mice.  Ho  Certain  vitamins.,  Antibiotics 
and  Chemotherapy,  9_i  369^37$ g   1959  o 

Prescottj  Benjamin^  Kauf fhann^  Gladys  and  Stone^  Herald  Jo 

Means  of  increasing  the  tolerated  dose  of  isoniazid<=strep=' 
tomycin  mixtures  in  laiceo  Ho  Certain  vitamins o  Accepted 
for  publication  in  Antibiotics  and  C  hemotherapyo 
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E^^^et  Ti-Ofi:    Potezrblal  Fungistatic  and  Parasiticidal  Igents 
Principal  IhveettigRtors      Oto  Baajoala  Pressott 
Oth^r  Inveatigatorat  Nox« 
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ISm  Xe&rs  (oaleadar  year  19$9) 
Tbtala  12/12 

Pz^feasionals  3/l2 

Other:  9/l2 

Fkojeet  Seweriptlons 

ObjaotiTsat    STntheeis  o£  ass  potential  chereotherapentie 
agesits  fi^iinst  fungal  end  parasitic  iiitsetionso 

Methods  BBp3^3^d»    Antifonga.  ageatat    Jxk  a  mtlnTiatioa 
of  laat  year's  projects,  addi^on&T^^l "debrifs.tl'ves  ^ssr©  OTnthe^ 
slsed  b^  condensing  mxlous  napblSioqalhmias  and  gl^rool  ffililorofor» 
Bates  with  p«8sdno<^'^7Gaol  in  ettesTo 

Sinco  eersral  antibiotic  eos^pouda  have  been  isolated  fjsoa 
green  plants  and  id@ntl^ed  as  n^hl;  loqoinones  iaving  an^.'i'angal 
acti-vHsTf  a  aeries  of  $0  naphthoquin/ne  derlvatLvas  ware  G^<nthe'° 
sized  I37  condensing  -«^ious  napbtiK>qdQonfSs  «ith  sesaiearbakidss^ 
tiiioseedearbasidasji  aroio&tic  ^ualnes;,  long  chain  aliphatic  siinea, 
sulfonasti^Sj,  secondary  amines  and  aabstituteitaTdrasinao 

The  iiiell<4£Qo%!n  tuberculostatic  sos^Kaait  U«  U'^  diaBinodlt*^cyl° 
sulfone  ales  ^osre  considerable  antifungal  actirilQre  20  deriir.tiv-es 
of  -this  otnspomtd  were  syntiiesiLzedo    The  ooa^wtinds  ve3»  rsexyata'liaed 
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and  analyzed  for  carbon,  hydrogen  and  nitrogen»  Toxicity  studies 
at  various  dosage  leirels  wears  performed  in  white  miceo 

P^asi ticides ;  A  series  of  $0  piperaaine  derivatives  were 
synthesized  by  reacting  anhydrous  piporazine  "with  carboxylic  acids j 
sulfonic  acidSj,  isocyanateSj  isothiocyanates,  acid  chlorides  and 
glycol  chloroformateso  Several  antimony  trichloride  coraplexes  of 
chloro tetracycline,  oaytetracycline  and  tetracycline  were  also  pre^ 
pared  for  tests  as  potential  cheaaotterapeutic  agents  against  para'^ 
sitic  infections o 

Ifejor  Findings;  Several  of  the  piperazine  derivatives 
demonstrated  considerable  in  vitro  and  in  vivo  activity  against  the 
pin  vrorm  and  shovred  negligible  toxicity  for  miceo 

Sigriif  j.cance  to  biO'^medical  research  and  the  progyaiu  of 
the  Institute;  The  ifidespread  clinicsl  use  of  the  antiJCungal  and 
parasiticidal  agents  currently  \ised  is  limited  by  their  to3d.cityo 
Since  mice  have  a  high  tolerance  'to  the  compounds  synthesized,  the 
drugs  may  be  useful  as  potential  chemo therapeutic  agents  agajjist 
fimgal  and  parasitic  infections  o 

Proposed  course  o£  project;  The  compounds  are  being 
tested  for  their  usefulness  as  possible  chemo therapeutic  agents 
in  experimentally  infected  laboratory  aniraa3.Se 

A  by-product  of  the  above  study  is  the  anti-^ tumor  testing  of 
the  above  craipounds  and  also  of  compouiids  previously  synthesized 
for  possible  ttiberculostatic  activityo  Apprcsd-raately  500  coaipoxinds 
have  been  sent  to  the  Cancer  Chemotherapy  screening  p rogi-ain.  Save::' 
have  passed  the  first  recovery  test  in  raiC8o 
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Ps^jcet  Titles      Studies  <m  tte  Toxicity  sxkI  Detoxification  of 
t2i9  Antifangal  Agssits,  Myc«statin  and  AsoosiHo 

P?ii2Cipal  3jm?8stigat'0rs    Dr«  3@Jij®ain  Prssoott 

Ol^r  Insrestigatorss         Hoias 

Coopsratasg  I^ts?  Horn 

l&si  Imxs  (ealei30.ar  year  1959) 
Tstal:  8/12 

ProfessioRsl!  2/l2 

Ps^jset  Bsseriptions 

^^©eti'S'Sss     To  find  mosRs  of  rediisiag  the  toslci'fe^  of 
these  tiro'^'^iy^oti^^  fmiglstatle  agent So 

'^^S^,,^^^^'    GoaeoEsitsait  a^tnists'a'y.^i  ^  iscfcrs'--^ 
psr-itos^'^'iS^iH^eia  ia  ^^Its  mics  of  sadi  drug  -^■Ui  •^aricros  po«» 
teatifil  d©•feosif^l:^g  cbsssieals  in  att^^ts  to  r®da^  tl^  tsalfiiiiSf 
^hich  is  alsB^  oteer^d  isith  '^sse  agesitSd 

for  Ftediass:    Mjeostatdn;  Taslous  rndstss  acids.  "i^.ta3ainss, 


ergaiJic  solwats  sad  eresmic  sCizonic  acids  ba-v^  bsea  "t9S"fed 
edju-freats  Hilii  •QdB  dr-og  1^  iatsapsritsasal  iiijectioa  into  white 
laics  in  hitSx  siMltsB^us  and  staggared  traals^atSi,    Of  the  a^^sasiss 
ad^'S^'ants  testsd^  aioetialc  aeid^  pyi?idlns«3«®sl&2de  aia.d  sM 
6*ilip^lsiilfonie  acid^  esdaibitsd  ^ti"d.t7a    lis^tiaic  acid  ^sre  optiiL- 
rssults  in  ca§bias.-fcicn  ^-Sa  tesdc  ^sss  of  3  'fco  U  ^  of  sjeosta-Ela  Ik 
©itheir  sin^e  op  i^epsated'  iatx-apcsritoaesl  iajec-^oaso 

¥i^  Ascos:^!    flt^  sasa®  ad^twast  (aJ.eotlaie  acid)  that  gave  ep^- 
■y»ja33ri^^Sts°Sr^  i^-^jststia  ■jms  gls»  affsetlvs  -ssiiti  aseKSBin^  psr^^- 
sattiHg  6  qS  IX  ^felts  ^ics  to  s^?,rvi'5m  teiiee  this'  Is'&al  f^ga  for  3.0 
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Pro^t  ntlet    Studies  on  the  Aoiino  Aeid  C(aqE>o8ition 
of  }^obacteriao 

Principal  Jbiitsstigatort      Dpa  Benjandn  Prsscott 

Otiier  Investigators  <  None 

Goo|»Krattog  libltse  Koaoe 

KEem  Xeara  (ealendar  year  1959) 
Botali  8A2 

ProfessLonaXs        2^ 
Other:  .  6/12 

Fvoiect  So6C»ri.ptiont 

Obgeetlveg:     %9  ston-^pe-Qiogeifiie  ^pqX®  beejllus  is  euxrentlT- 
in  tsse  as  a  vaooine  against  tuixsrcnXosis  in  En^Land,,    Since  BO^  is 
adfitittedl7  aa  inadeq^oate  siesns  of  protection  against  tubercnlosie 
but  is  Hob  cnly  existing  csctansiT^Ly  tfied  antigen^  it  seened  Xogit^ 
to  detemlne  i^  there  was  any  slsailari'tir  in  stxnasture  of  the  vole 
Vtoilltui  tsod  BCOs     Qa.  ths  assump-^on  that  oheaieal  stroeture  <ister== 
sdnes  insnmological  activity,  the  stt^  wey  provide  infoztaatLon  as 
to  the  relationship  of  the  dieuieal  strueture  of  each  organisBi  to 
antigenicil^o 

Mataiods  EEiiCloyadi    Dried,  heat  killed  oz^anisns  of  boih 
a^relaa,  groim  trndflr  ztSeA  grotfth  OQnditiQns«  vere  analyzed  for  per*o» 
tela  and  essential  oaino  adLds.o    A  rapid  quantitati've  method  for 
aKLab  aeid  detesttining  using  twno^diUasnsional  paper  ohromatographor 
vas  denrelopedo 

Major  Findings?    The  eeUtiLar  protein  fxca  both  species  oon« 
tained  high  coneeBtrations  of  glutanie  acid,  9o2%$  leucine  7pQ%i  ar^° 
tiine    7e7^  and  alanine  1^2%^  eaaoKtAt  loirer  oosventratioz^  Tslijss  kg2% 
«kI  vezsr  low  concenctrations  of  histidine  Oo2$  and  the  sulfor  ^aontaindng 
aadno  acidso     Ihe  con^ntration  of  lysine  vas  about  tNo^thirds  that  of 
arginineo    Tryptophane  «as  found  In  soram^uit  lotier  coaeentratlons  2o6^ 

Ftert  B  itot  iMl^Hied 
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thAa  lysloeo    She  txyptophfinke  vas  detexwlned  dla^setly  since  the 
ligrdroljrtie  procedures  used  desrtrpsr  aoert  of  this  aaino  fl^ido    AH 
of  the  iiQ^drolTSStes  ?mre  eztrenaly  low  In  aethlooined    The  ten 
easentls^  naim  aeida  ^re  foTSid  jn  eirerj  l^rdroljrsateo    la  these 
reepQQtBg  tiie  S3a^LyU.Gsl  data  tiiswed  marked  sisdlaxity  beti^een  the 
7R>le  baeillus  aod  BGQo 

Slgnifieanee  to  hio-=a>Bdleal  reaear^  and  the  tgQgpam  of  thft, 
Instlfette?    "Fsoa  the  point  of  vlaw  of  allergies  and  infeetdoua  dl^ 
seases^  '±t  is  of  ijsportanoe  to  detemine  the  relatifflidiip  between 
diemieal  cosfioeitlon  of  cells  to  infeetivit^r^  horpersensitirilsr  sod 

JUBsonHgTo 

ft<opoa«i  eoTirse  of  project?    Project  teminatedo    Results  ta 
be  publiraeda 
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Pro^ct  Titles    lJar(y©stdLgations  of  tiie  type='5pecific 

aincipal  investigator  J    Di?o  Fsred  S»  Kaa-tor 
CH&er  Ireyestigators:         Dre  Hoger  Mo  Ceil© 


Coopsrating  Unita: 

Esn  Years  (calondar  yeas*  19^9) 
Tottas        33/12 
Professiomis   18A2 
Other:        15/12 

P^^^otJgsCTO^^oas 

Obifoti^BSi    To  i^3?ov©  methods  of  preparing  Entigenic  gte^« 
tococcal'ir^roteln  and  thus  is^rove  Igppe-specific  antibody  JposponsQj 
to  del^s^iiie  ths  relatioaship  of  ®[i25fBsS'=-@gts'act©d  M  protein  to  laatsrisl 
prepared  hj  other  B^thodsj  and  to  isOTss'bigats  possible  raaehanieB®  by 
^shich  M  protein  affects  'Slrulerffi®* 

MBthsds  ^^lo^di    A  atr©p-l>0KHJC@l  ^csll'=imll  eiaagi^  (lysia) 
is  pa?®pa^E''^^m"2s^S^hag9  Ijsa-bes  of  Growi  C  straptococeio    Eiis 
aysin  is  ^ised  to  ^droly^e  Gro'op  A  streptococci  cell  trails  sad  tkm 
rosulting  <Ug€st  IB  fractionatod  ay  rmaxw  of  aias^nit®  sulfate  pr®^ 
dotation  M5d  i^n  eseh^ige  ©3l\sm  ctoosaatograpbar.    !Hia  '^  p^tsia 
parepared  l^  itess  E^thods  is  ®>is?3^'©dj  %3it^  rsspsct  to  antiganieitgr 
in  s^bitSj  Kith  "M"  proi^im  sstractsd  b^  cojweational  means  e    Fbr 
^is  purpose  standard  moyse  protsction  i^etSi,  bactericidal  propartiesg 
md  precipitin  analyses  are  tised« 

Sfejor  Findiasgss  Strsptoojecal  H  protein  ps^paratlons  sad® 
ly  •&©  sS^Os^SHd  is  sailed  «ljsin  M"  to  disMagai^  it  frcsa 
"acid  W  jxrepszs^  l^  dlaseio  laatfejds  of  s©id  l^'6s^1^1so    l^'sin  H 

js^as^tioafi  issra  eh^a  1:^  r®sjtd.on  ^th  ^spropriate  an'tts^c'a  to 
GontaiBj  ia  addition  to  M  pratein^  s^Il  squats  of  gs?op5>=spscific 
®C"  carbo^pds^t®  md  -ai©  "T"  protsdue    Si^3h  pg^saratlons  f^led  to 
3?sact  wilh  £?»®cifie  ©itisenm  ^feCTi  t^  ionic  s-feEHsngt^  of  ths  eolfont 
buffers  was  ins2^(aa8d=-='t&3S  differing  f rcea  ®2id  H  i^iich  continued  to 
r®act  imd^>  mdh  conditional  ■  L^sin  H  ^sie  gihoim  to  1^  a  ^Dod  sny.g@m 
■^^pa-apecific  antibodies,  as  ds^nstratsd  l^  k  t©sta  (bactarie''xLsl^ 

Part  B  incliiSedg    teg 
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long  disdn  groHt^A  pcceelpitd^  and  ssou^  pz%»t8Ctio3ii)  developed 
in  x-abblts  ^ter  intrao^^ajisous  injection  of  lo^  ago  per  ani^nale 
FoUoisiag  such  injecticns^  no  loeal  or  aarstemic  toxi^tssr  was  notedo 
A  Baimscript  dsssribing  this  «©2&  in  d@^S3.  has  been  passed  by  ths 
Editori^  (^^^tts@$  HXAIS  sud  pojptloi^  as^  bQing  revised  as  sug« 
sested  bj  the  Jougaal  of  Erosriti^tal  M^Ac33»  for  resubmission « 
{Kantor,  Fo  S.'&'Col©,  R,  mI  »-  Preparation  aiid  antigenicity  of 
M  protein  released  fsraaa  Qroiip  A^  1^^  1  streptoeoccal  cell  ^alls 
h^  phage«associated  lysin« )  , 

In  the  eom^se  of  these  studies,  we  noted  that  lysin  M,  as  •mm 
as  purified  acid  M  and  einsde  seid  estrasjts  fi^oa  Qro\sp  A  strepte« 
eocei  contained  a  factor  vhich  precipitated  xa^areaHan  plasiMs  aisi 
purified  fib3dr»g@QSa    Chicken  plaaaa,  m&a.  id.th  added  z^bit 
eenoaj  did  not  react  nith  this  fSac^r  (ishich  «as  called  fibrinogen 
precipitating  factor^  or  PFF)^    Tha  reaction  with  KEasraaLian  piasm 
ocetara^ed  in  "Uaa  pressiKje  of  cit^atej,  asBl&tai  or  hoparino    Diiso* 
propylflTSorc^jho^hats  did  sot  isshibit  WF^  i^r  did  FPF  feyds^lys© 
to^fl^r-ax^ii^l  H^-yiyl  ester  EsjRthstic  s^&strateo    the  factor  was 
fouod  in  a^d  estracts  of  70  of  131  straajss  of  33  ^ypss  of  Group 
0  efepainss    it  ^is  nut  fousad  asong  2^  srferains  of  streptococcal  groups 
B^CjDjFq  ajid  £|  nor  '^iridans  strep'^^eci^,  stsphylocoficig  a»d  postn^se 
eo^le    Si©  failure  o  f  ^sid  ^tracts  on  sos®  H^typablQ  strains  te 
&B»nstrste  BTF  laay  be  due  to  s^p^jlar  materisls  tecaussd  ^d®d  hjr« 
aluronic  scid  during  ®straeta.on  ii^iibitsd  FPF  "Without  interfering 
with  M»tg?pinga    In  addition^  pBrificatlon  of  M  £rom  inillaaiy  IPF* 
nagatiire  esfe-scts  resaltsd  in  positi^a  raaetionBe    Trsatsa^t  of 
FHF"P03iti'«?Q  M  estraete  \slih  p^sin  md  tsypsin  destroyed  te-fe 
serologic  tgrps^Jility  sM  -Uie  reaction  -wLVa.  flbrinogeaj  sad  T  es=> 
tracts  of  FP?=f30sitivs  strains  ware  FPF.=i3©gativee    ^p®  sp®cifie 
asttiserv®  and  fibrinogen  @adi  absoittsd  ^-^  mrologic  r;^c^^t^ 
asid  FPF  l^a  ^luM.on5  of  M  proteino    Tlxos  M  protein  aM  FPF  8p= 
pear  iaeepsrablQo    Ths  laropertisa  of  M  protein  ^d  staphylococcal 
<»agulas©  a@  relatad'  to  virulesasa  appear  gEsis©^iat  analogoaso 

Sigaifica?ae  to  bio<^dical  roaearch  and  the  proggaa  of  "^ 
Institutes    IjBSQoi^  to  Group  A  streptococci^  in  Waans  as  js^ 
&&  eniisalSj  appsars  to  1^  tj^e^^specifie  and  d^eraienb  thex^fox«  on 
aatibp^  to  M    prot^tao    Th®  poor  eaati^nici^-  of  purifi^i  M  pro<= 
t«ia  &a  eo?wentional3y  pr®par@d  as  w^ll  as  reactions  to  cru<^r 
preparations  disecMr&ged  studies  of  acti-re  Jjsseimi^&tLon  of  lssaans» 
Ig^ain  M,  al'&ough  ©onfedaing  traces  of  o^j®r  strep'fco«)Ccal  entigeoe^ 
is  nev®rthel«B8  a  good  antigen  ^thout  ob^ous  tonicity  in  siiiaalSs, 
and  thaa  offeers  prosis®  for  re@'tel&t@d  g^xsps  of  hussssoB  or  in 
^3«ciaa  sltvi&i^GSi&  i^ms9  @ts?epto®)ecaL  is^smi^  wsvUd  be  imaLW.® 
and  of  issportassso 
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The  d^jonstratdon  of  &  f  ibzlnogen  precipitating  acti'd.ly 
Su  M  pi»otsin  preparations  appears  to  be  one  of  the  first 
d@s2K>i3j3tr&tions  of  a  biologic  actlTlt^  of  an  intracelluLar  bao° 
tsrial  avibatgnce  associated  with  virulaiceo    Speculation  as  to 
the  role  of  FFF  in  preventing  phago<^rtosis,  inducing  fibrinoid 
lesions j  and  the  like,  &xe  of  interest  and  flirthsr  investiga'^ms 
of  such  poiieibilities  are  in  progr^So 

Proposad  course  of  project;    Contjjivied  in^eetigatioras  of  the 
role  of  ii  protoin  (or  fW)  in  variolas  biologic  and  pathogaale 
addTitiefi  of  Group  A  sts^ptoeocci  are  planned^    Dto  fted  S.  Eantor 
is  nav  at  Grace<^e^  Ha:?en  Hospital  and  Xale  UniTersitgr?  and  the 
studies  ?re  Ising  s^de  «ith  Dr^  Jero^ae  Wo  Hahn  (See  Thco^e&t 
Serial  K.}o  NIAID  6g°^)o 
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Project  Title*     Studiea  of  M  protein  and  virulence 

Principal  Investigators     Dto  Jeroiss  Wo  Halm 

Otms'  iJsvBstigatorsi  Dfo  Rog^'  Mo  Cole 

CoopessUng  Unitss  Hoi® 

Ifen  Tears  (calendar  yes^  1959) 
Totals  19A2 

PyofessitBifflls  1^2 

Other?  tflZ 


P^Jset  B@®3rlptioffl8 

(fe3®e1d-yes^    Ito  cietsmim  ti3i^  means  by  lahich  M  proton 
ia  i^j^mSi®  Ibr  ths  rirulonce  of  ■^sSal®  g-feeptocoeci  of 
Qs^oxip  A^ 

Ma-Utods  Eb^Qjoydg    Stsjadard  becteriologicalj  biotSiemicalfi 
iasraunolo'^al  tecmsit^iaio 

Major  Findings  8    Kiaiserous  vaguely  defined  areasg  prestin;55tively 
:i?elat«d  teM  pyoteinj  are  bsing  jljarestigatedr,     These  inffiLuda  the 
cltSB|}ing  of  sts>epto€ocel  in  plassaa  aid  fibrlnogsn  solutions|  pfo« 
toction  against  phagoqsrbosis  by  M  protaini  ^thologii©  effeeta  of 
M  pj?©t(gi»  ^  -^1®  sasd  in  laiscocgrtes  la  popas®®®  of  antilwdyi  trans^ 
i^OTation  r«fflSSSis  betsfneen  HU^jfpes  o^  Qroi^  A  staFeptococcij  «tCo 
No  ipeportable  3?8sults  at  present^  airice  Dr»  Haba  has  bsen  on  dixl.7 
01^^  sinm  laie  beginning  of  the  .tlseal  yearo 

Slgnif icaaee  to  tte g3?ogram  of  the  laatitaite  g     (nw  proje@t) 

Reoposed, course  of  projeets     Continuation. 
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Project  IB-i^QS      Studies  on  Hmge  Tsmisdia^oa  ia  Staphsrlococei 

PHiseipal  lErestigator:    Dr«  RogQT  M«  Cola 

Otiter  3is?s3tlgatora:  lion© 

Coopsratdssg  Unitss  Hosie 

I^  Tears  (ealeMar  jrsar  1959) 
Ibtalj  22/12 

Professional:  1/12 

Otiisrs  21A2 

Project  DQScript5.on: 

Cb^sstl'g'sss     To  confiiTO  and  ©r&sM  j^faLisdnajf^r  3?^^rts  of 
phagS'^i^Satad^i^tic  transfer  in  st^hylccocci«    Inrestigatdon 
of  liss  role  arai  eff ©ets  of  double  aM  sffiiltiple  lysogeng^  in  gei^tic 
^ansf  ®r  idH  bo  a  coneiirrent  s-bs^o 

l^tlasds  ^^loyed;    Using  seleetsd  Eisrkers,  ©ag.  sts^tcai^in 

latioiis  of  <k>nor  straiiis,  ptoge  lysatsa  of  tl^  aboye  are  exposed  to 
pot^itiel  s^slpieat  strains  i?i"&  rsciprocal  asaa-feeys  and  the  r©6t:dt« 
azit  siisp^nsions  sre  p3^t@d  onto  n^dia  suitable  for  datsctiisg  bx^ 
ts-sasdia^sd  positives,     (ifei^oda  of  Stoeferj  Lederbsrgj  Zindor, 
%a<on  snd  oth@r8)« 

It  is  desirable  t©  iii^stigat®  so^©  of  the  eeiviroitJEental  fac» 
to3?s  ^lich.  saay  affect  ts^Jis&C'tion,  i©,,  (l)  is^dia  changes  (2) 
preeenc©  of  ©sts^asolltalar  MA  ^tes  lag^m*  in  possible  r®cipieats 
(3)  ®lalx)3?atioa  of  ©xts'aGall^lar  M&ss  1^  possil^e  racdpieats  (ii) 
S^^geaic  phags  ia  donor  s"brai23Se 

Attsaspta  wOl  ^  rasd®  '^  traiisduee  so®s  of  tbs  "^irulonce* 
proptrtias  such  as  tosin  pipodaetloa  sasd  eoagalas®  of  pathogsaie 
sti^ns  to  iimsstsovss  st^ph^lsc^ecio 

Part  B  not  izieliadado 


S3Slal  No,  HEAID  65°B 


IfajQg  Fir^dings t    A  st^hjlcKwccal  strain  (#6lO,  phage 
pattern  5§/5WSC9l^?Bl)  was  mads  sfeepto^^Tcin  md  oofobiocln 
resistanto     H^ges  52g  ^SA^  aiid  80^,  propagated  in  i^e  drug-rssi^tant 
strain  to  hi^  titer  "were  then  mised  with  a  racipient  staple- 
lococcal  Btaraiin  i#^9&  phage  pattern  li2B/Bl)  snd  plated  onto  snti» 
Motic  plates  after  inenibationo    Antibiotic«resistant  eoXonies  did 
not  appear  in  aisabsra  grsatsr  than  in  tha  control  platings  without 
phagSo    Also,  a  hi^  sailtiplicity  of  infection  ^$as  reqaiasad  becays© 
of  es^yectsd  low  rates  of  ts'^nsduietion:    as  a  result,  loanQr  x^cipiesit 
cells  of  strain  MS9  '^re  lysed  and  it  «as  later  shown  that  this 
fftoAin  "sas  indeed  sensitive  to  undiluted  stoetes  of  phages  $Zf  $2k^ 
asd  80o 

In  an  attas^t  to  use  raarkers  o-Hier  than  antibio^e  resistanos^ 
l&etose^Esgati've  and  isannitol-=iiegative  feiraBntation  amtsnts  of 
strain  §6$9  ^ssrs  obtainsd  ^  ultra*violct  irradiations    Attan?>ted 
trans<feeti©a  ty  ^ag©  of  laetose  and  msnnitol«po8itive  markers  to 
#65>9  from  strain  ^10  gav©  inoosclusi^®  resultso 

It  «as  found  that  1^®  5^=patt®m  strains  (52^  ^24^  80^  k^^  8l) 
could  be  easily  lysogenized  with  fp0s  phage  ftroa  2<=^patt@z^  strains 
(lt2B5  81)  e    Using  th©  l^cg^iising  phage  as  a  possible  agent,  trans^ 
dostioms  iis^olving  antibiotic^resistai^e  and  fex^asntation  smrkers 
were  a^dn  triedo    Th©  results  wsiro  inoonclusi^ao 

Significance  to  bio<=sa6diciBCL  research  and  the  progs^  of  the 
Instltates    (Watls  transfer  try  Ma  and  phage  tran^iuction  has  togea 
proTitabSty  investigated  in  ssr^ral  bs^tari^  ^nera  bat  not  eactea^ 
si^ely  in  staphs^lococcio    PisKLishsd  reports  in  wos^  of  -^sis  tyi® 
with  staph  probalO^  rs^ssv  less  t^ian  half  a  &»zen  to  date»     Sine^ 
st^hylocc^ci  have  assisted  ii^reasing  is^^rtanc®  in  suspect  to  its 
troubiescffiie  transmissible  c^iaracteristios^  its  ublqaitoxisness  and 
antibiotic  resistsnce,  investigations  leading  toward  elucidation  of 
any  segE^nt  of  its  basic  genetic  nat\are  wo\}ld  be  helpfolo 

Proposed  _^eouy8®  of  ^^^^eot:     Texrainated  because  of  transfer 
of  Mr.  l!&arl  anS  !'1£bs  I&i'or®  tooSTer  areas  of  NIHo 
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Project  Titles    StiuJies  of  UppCT*  Bespiratory  Tract  Bacterial 
flora  of  loxmg  CMldren 

Principal  Ssveetlgatorg    Dto  Roger  Mo  (kSm 

O^ier  lOtXTOsti^atorss  ^jrthe  Jo  Itos® 

Gcoper&tlQg  Units  3  Hon& 

Man  Years  (caloadar  year  1959) 
rEbtali  Q/m 

PK»f©88ional8  3/12 

Others  %/l2 

PjTOject  D®aer4ption8 

^.iecti'gesg  fo  obaerv«  the  oecvBETeuoBj,  bot^  endemic  and 
epidsaicTin  s'Icl^83  md  healths  of  se^ral  paliiogenic  bacteria 
In  tiiQ  upper  re^iratogfy  tracts  of  <±iildreno 

^t^^  Bs^f:doyeds    Direct  tteoat  s^abs  @r®  taken  routiixely 
taasQ  wac^^l^^  a  raa^ery  population  (tip  to  Itoe©  years  of  age)g 
as  imll  as  at  tiises  of  atMissiong  iHnesSi,  wd  disdiargeo    PlatingQ 
lare  loade  on  ^propriate  rasdiag  incubated^  and  relative  tmSyQrs  of 
the  varioiffl  biustarla  reoordedo     Colonies  of  beta^'heTuolytic  str^-to^ 
cocci,  Hesspphilua  spp^ .»  jaxeusooocci^  and  beta^heiwlytic  atapdiylococci 
ape  idm^l'l6d''an^  "pidced  for  pyxificationa 

Furrier  idsntifieation  is  Siccoi^lisl^d  bioehead.cally  and  l3^ 
specific  witisera  for  sts^ptooocci^  psiemococci.,  and  Hampblltia^  ia." 

fluanaaeo      Sts?>lhylococci  are  identified  by  phage  l^iiigV  "Sa©!^" 

lerial  strains  ioolated  aye  pjE^served  l^  lyophillzation  ajid  add^ 
to  the  oolleetiou  for  &twra  seferenceo     A  record  of  each  preserved 
strain  is  kq;»t  on  keysorter  pmeh.  B&d@  cards^  ajod  a  sissUjax^  a»notatei 
individiial  mrd  Is  kept  for  each  cultwe  result  on  each  child o    B@<> 
stCLta  are  hsh^  tatKsla.t@d  sn^d  sjoialysed  by  -raTious  attributes  o 


i?B3ft  B.  Not  Includsad 
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Major  F  IncilngB  g    Laboratory  work  on  thia  project  was  dlBccsi" 
tiau^  on  Jtias  267  X959«    In  this  past  yaarj  in  oonJtui«ti.on  with  the 
Epidemiology-  and  Virus  and  Rickettsial  Sections ^  LIDj,  praLirainaiy 
anal7S@0  of  tiia  accosailated  data  have  been  madeo    "nie  results  iffBre 
presented  in  preliminary  fashion  at  the  annual  meeting  of  ths  Amsri"= 
can  Public  Health  Association  in  October  19S9o     (B^lls  Je  Aq» 
Hufiiamr,  Ro  J^j,  Bowe,  W^,  Pog  Rosen,  Log  Cole^  Rq  Ho,  Mastgotas  Fo  Mog 
^oyd,  TTrand  Chanockg  Ro  M»' <^  ]SHe8s"g5^ microbial  aatpa'riences 
of  nursery  childrSfi  at  Jimlor  ViHage^  a  District  of  Goliaabia  wel- 
fare  institution^  XIo    The  plan  of  atady  and  general  ^ideniii61ogie 
observa  ti  ons  o ) 

In  the  first  3  yeasfs  of  study  (1^6  weeks  )§  bactoriologie 
throat  speciBssns  isare  taken  dtiring  the  latter  83  n^ekss     the  total 
child^'Wseka  thus  san^led  tms  kS9Bo    In  this  tiass  period^  2313  child- 
infections  ^th  specified  bacteria  a«  detezsiined  l^  isoliition  oc« 
oazreds     2088  of  these  were  infections  \dLth  presus^ti'^e  pathogesxs 
tram,  ths  tbroat  and  the  bal@nee  wex®  enteric  bacteria  isolated  from 
anal  msabs  biy  aao^isr  labaratofyo    Of  the  2088  child-infections  of 
the  i^wo&tg  260  -mx^  caused  fc^  b®ta<4iesa!0lytic  streptococci.  101^3  l?y 
HeBE>f>hilua  sp^ ^ »  Sl^  hy  st^hylococciji  and  210  ^  poassaocoeclb 

I&st  oS  the  3treptococc«al  infections  wsre  dae  to  nsambers  of 
serologic  grotsp  A  il9k/260  ®  1^6$)5)  in  ^^dch  were  iiasludod  8  dif« 
ferent  serologic  t^esi  assallor  nasabers  of  irKtectiona  >rith  Qroaps 
O^Cj^B;  ffiid  G^  in  that  o£der>  aade  tc^  the  balance »     Infection^  tdLth 
each  serologic  %pe  of  Qrtnap  A  occr^red  in  discrete  outbreakss 
only  th©sB  infections j,  aa  contrsasted  with  those  dsm  to  the  other 
•^iroat  bacfceria  isolated^  showed  significant  t^^Ksral  ralations 
to  tJffl  occarrenoa  of  clinieallj  iaadiffersntiat«d  definite  febarUe 


Approxisately  W  of  ehild?>infecti.ons  idth  species  of  Hegaophil'as 
ware  caased  la^  Ho  ingliiensaes    half  of  these  iskfq  dva  to  eScapsiSa'tedg 
typ®<=sp8cif ic  s'SaSs^"bf'  ■which  again  fiqppraximately  half  were  of 
1!^  Bo.   Hcci«trpe««P®cinc  Ho  infltasnzaeg  Ho  pagadnflnenaae.  He  beiaO'° 
Ij^ctts.  Ko  payahen^lyUcug^  "appo  ekuseti 

Of  515  staphylococcal  infections,  326  C63JS)  issre  caused  1^ 
hfflBOlyti^gs  coa0»3iae=positiTe  strains  and  -mrQ  phagQ=ptyp0ds     igie 
saajoritgr  of  these  C?6»)  ■ms^  ssnsitiw  t©  pha^  8l=«iasuallyj  howewrg 
in  VBTlcpas  coaMnations  with  other  ipii&gpSo    Th®  laost  eoaaaon  single 

pha^  pattern  •ma  ii2B/8S.o 

Thirteen  serologic  i^-poB  of  Di|»lococcua  gMfuaoniae^g  found  in 
$055  of  the  total  SafeeUons  Tmi^  ^^^ 'aisfcng  2td  pnetaaococcal  child= 
infecticeisc    A  few  otbier  pamsaocoeci  failed  to  tjfpe  with  the  sera 
available^  and  the  reaaindor  could  not  be  tested  asrologicallyo    Types 
23  and  19  wore  isolaitod  Eaaat  asEaaenlyo 


The  hlgtsesli  sasan  -aBekly  naw  Infeetion  rata  for  bacteria 
was  $0$%  ;?caf  typed  p:a0U^ococcig  end  wsls  significantly  greater 
in  childsrsai  less  tfeai  16  mon-&s  of  age  than  in  older  childrana 
In  contrast,  new  infections  wi'^  Ig^ped  Qs^t^  A  streptococci 
(overall  rate  2.-7^  tssre  signifiean'Uy  hi^r  in  ehildrara  over 
16  looniais  ddo    l^rps  B  Ho  infltteMizae  showsd  no  significant  dif^ 
ference  bgr  a^i  and  althou^  sia.phyi>cocci  sensitive  to  j^ge  81 
•Kere  found  in  i^w  infecticns  most  often  in  the  younger  age  group^ 
the  signif icmMsa  was  dubious  o    ^  race  or  sex,  no  significant 
differences  for  new  infection  rates  by  ary  of  t^ese  bacteria  wsre 
foimd^ 

Simificance  to  biO'^^a^dical  research  and  tte  prograa  of 
■foe  InatTlat®?       !!he  frec[uen<y  of  undifferentiated  acute  respira* 
tory  infections  aiai  fevers  of  unJoiomi  etioloer  is  ^sll  recognized* 
that  most  of  l^ese  58^  occur  in  children  has  recently  been  ajDpha- 
sized  p     Althou^  the  nu^ser  of  prosujsptive  new  etiologic  agents 
has  gro^m  steadily,  t^ere  is  S'UH  a  large  residue  of  such  inf^:^^' 
tLons  for  «hieh  the  cause  la  yet  uacertaino     In  tbs  contdnued 
search  for  new  causatiTe  agentSj  it  is  most  p«rtineat  to  include 
testing  for  kno^m  agents>=>»iacludin.g  ^^ets2'4a««s'to  establish  scsne 
sort  of  baseline  of  thsir  relation  to  un<UXf  ersatiated  disease^, 
their  prevalence  in  ncn«iD.  children^  and  thsir  rol®^  if  ^ay^ 
in  pre<=diEposition  to  o'Sier  agentso 

Oar  studies  to  date,  al-Uiou^  showirtg-'the»  eonmon  occuzronco 
in  throats  of  young  institutionalized  ckHdroa  of  several  bacteria 
of  presumptive  pathogenicity^  have  failed  to  shoW|,  SKcept  for  tiypahle 
strains  of  Group  A  streptococcij  a  r©3^tion»^Q^^ these  esw^mlBisa  ^ 
disease  in  l&e  popaLation  under  stucco    Fias'thsr  stu.^  in  collaboratioin 
with  the  Epidsaiology  and  Virus  and  Rickettsial  Seetions  should 
ftlaborata  on  the  gesisrsl  p  rs'^olense  of  these  bacteria,  'Uieir  dura» 
tion  la  the  istelividaal  hosts,  their  relation  to  antibiotic  adminis- 
ta?ation  end  propi^Fl^Ls,  and  tiiQir  role^  if  any^  in  predLi^sing 
to  acquisition  of  o-Uier  agents  of  disease » 

Proposed  eourae  of  projectt  Continusd  ^ideaiologic  and  8ta«>, 
tistic^L  stiuiy  of  acetassulatid  data,  especially  dstailoi  g^^&^  of 
meh  f^nus  of  bacteria  isolat^o     Corr^ation  with  results  of  virus 


PHS-HJil  2.  Epldmlolog-f 

ladlvidusl  Project  Export  Jo  Bethesdajj  Maryland 

Calendar  Year  1959 


Part  A< 


]Rroject.Tit3.e:     Epidemiologic  Stwdisss  of  Xllnesssa"  and  Microbial 
Eispsrlenca  of  Junior  Yilil^e  Horsery  Childxisn 

Pi"incipal  Investigator:     Br^  Joseph  Ac  B®11 

Other  IiTfrestlgatorsj     JCJr.  Franeis  M«  Mastrota  and  Dtc  Robert  J<,  Haebner 


Cooporating  Units:     ¥lrus  and  Rickettsisl  Bioeases  SectioHj,  LIB^ 

(Dto  Chanock^  Di\.  Johi-sson),  J^idemiology  Laboratory 
Unit,   (Dr»  Ro^a)^  Respiratory  Bactsria  Unit., 
(Dpc  Cole) a  CMooiytie  and  0ncog<3nie  Vims  Urdtj 
(Dy^  Hc9f©)..  Mfwal  Ifecjiea).  Bassaireb  Instituts, 
(Dr,  Floyd).    . 

Han  Isars  (CalendKr  year  1959): 
Totals     111/12 
ProfQKsional:     21/12 
Otter  J     8l{/lg 


This  is  a  long  ternsj  very  Intexisive  study  of  tb©  illness  aad 
microbial  escperiences  of  nurses^'-  cbildrsn  at  Juriior  Village,  a  District 
of  Colusabia  Welfar®  Instifetion,     It  ?3®gan  iri  July  1955  ^5i<i  prorideB 
r^ssjarcli  jnaterial  for  Kiajsy  projecb®.,  ©ogoj  66Aj  6^8?  6?o, 

(a)  §®'^£,^|££^^ca  3     The  gensa-al  ob.'Jsctive  is  to  jaaintaln  undsr 
ob8e.waSi©n  a  popuISi'iion  group  editable  for  @pid©jTiiologic  at^dy  of 
oecusTsnc©  of  infection  mid  disease  and  Iwet-parasi'Sve^iCliseasQ^relatloKi^ 
ships  as  they  occur  naturally  in  this  group  ssad  as  they  can  bs  altered 
tfy  cheja'o  prophgrlaKis  and  n@w  Taeois3ss«     On®  of  the  chief  intardm 
ob,ieGtiv0S  is  the  developss^jit  of  ©pidamiologicj,  elixiicsl  aiid  isbora'tor^ 
•tools  awd  roathods  for  stsidyliig  iafostious  .d5.MSi©®s-,»    A  66ja©©rt<9d  ©ffort 
is  feaing  sissds  to  find  esw  mJ,cr©biologie  sg©nt3  wM,6jh  csuse  diseas©^ 
BJsthods  of  idontifieatioia  of  ttos®  ageats^  laodes  of  spread  mad  methods 
for  preTfflntlosri  and  treatment  of  acut®  HlJiseaQSi,  pas'ticalarly  rssspirife^ 
torjr  .'HIjmsss©©,.     Th®  study  is  designed  to  sh©d  light  on  tha  saatur®  sM 
scope  of ■  studies' whicft  sshould  be  pursw^d  in  fttrtber . sissreh  for  vmthodn 
of  contra?,  ©f  eout®  iKfeotioua  dis©as®#  particolarlyj  'W®  lai-g®  niaisgi 
of  acuts  reopiratory  -diseaseSjj  ineludiug  tli®  coBsaoia  coldo 

MQ3r«  specific  objsetiYoa  isa^  notad  in  psHJject®^  66I.5  ^B^  ■6?„ 
F&rt  B  lfc«i& 
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MetbodsSTffiLloyed  snd  Patient  Material: 

The  &-'mdj  eliil.dren  are  located  In  Scutliwest  Wasbingtoiij  D«  C«     Th© 
dallj  popu3.atioa  is  now  close  to  100  whx'te  and  negro  babiea  six  to  30  Ksont-I^a 
of  a^  i?ho  83^  in  residsncs  Isj  Eiaeabosjes?  Cottage  for  d!Kaic3J.ii^i:y  carse 
Tb©  pojailatioiri  t«mover  is  greats     The  lasais  duyation  of  yesideBoa  is 
approximately  IT  w©©ks  p©r  cbiJ.d«     CMlt^ea  ^itii  illnesses  are  studied 
©ither  in  tb©ir  dcssieilc  or  'bbe  infirifQaxsr  at  Junior  Villages  or  the  Ciiaieal 
Ceatss"  at  KoI«Has  or  at  tlm  D»C»  Goaaral  Hospi'talj,  d©p©Rdiiig  upon  the 
severity  of  illicssss  and  study  interest. 

A  full»ti3ss9  pediatriciaHj  tfera©  ratx*{5ea5  asd  four  imrsea'  asslataats 
maiii'tair"  constsmt  medical  sui'veilianc©  of  the  cMlds^n^  record  rsetai 
tesaperatures  tti?:lce  every  dsy^  collect  spseiBjeas  for  laboratorj  study  as^ 
prepas*©  cllaic®!  rscoi'^s  on  each  cbild  ®®ch  d^*  rsgardless  of  erhstfees*  or 
not  illo     Both  throat  sM  sml  epeciEasns  for  vi3P5is  stady  are  collectad  on 
adjsdssionjj  asd  tbr®e .  tirass  weekly  f ror^  ©v®ry  cMld.  and  o'&erisise  tjhea 
ifldicatcsdo     Blood  spscisKjns  are  collected  on  admission^  on  disciiarg®^   eisr, 
Tj5®ek3  aft©r  adajission,  avery  three  months  daring  pssidence^  and  msdos" 
sp®cisi  eircniffistaJscQs* 

Ma^.-jor  _FjJi'dis^s: 

Epidsjaiologic  nKSthods  hav©  been  devisad  for  z^cogoition  of  febrile 
dspartJire  frcsi  asntjsl  tealtb  acd  illa^sss®  hav®  b®ea  c3,as©ified  as 
(A)  qaestiossable  Sfs^^^rf  (B)  definite  f®v©r  td.tSi  eXlJ&cal.  flisdiage  (FUO) 
aiKi  (C)  definite  illnsssssj  io©6s  f®vers  associated  T!d.'&fe  c3.im.cal  findisiigs* 

An  astoiaMiag  Kusiber  of  cfcildr©'k'^.ff©rsd  aeute  illKesGeS;,  «--  li}?^  psr 
week  had  ©asst  of  qisestionabl©  fever  ik}^  1$%  hsd  FJO  (B)  and  10^  per  vt^^k. 
had  definite  fsbrile  illaess  (c).>    Thusj  during  asi  averag®  week,  l/h  of  th© 
babiea  had  o«@st  of  a  definite  aeats  undi-ffsrsntiatisd  illBess-,  ioSoj  escliad- 
ing  measles  and  cfolckeapo2S»     Th®s®  illneeisss  had  litl^e  seasonal  variaticsn 
and  tile  attack  rates  ^ser®  sljsllar  bj  age#  se:K  and  rac®.    ■'Hie  attack  i^atee 
decreased  with  du^atiOR  of  ^©aidonc®  ia  tJ:©  tssrsesj  group  ixsdicating  tSie 
dsvelopsasnt  of  isssucdt^  "fco  dis®&Bs« 

During  th©  tbree»year  obss©rvation  period  ac  astouading  Kos^ior  of 
mici'obisl  infections  wez-a  found*    A  total  of  1933  cMld  iisfectiosis  with 
55  different  virus  typss  w®r©  fouM  and  a  total  of  2313  child  infections 
with  bacteria  ^jsr©  delineated^  718  of  the  lattsr  ^sr©  presuasbly  pattogesiic 
bacteria.     Daring  poriods  of  sdsqua'te  routine  c^dturing  for  spselfic  agents 
it  5.0  crudely  estiBsated  that  2C^  -  3$%  of  th«j  cMldren- acquired  a  larej  vi.ru8 
or  a  nety  bactea'ial  (pre^zKiably  pathogenic)  infeetioa  each  w©eko     Th®  n®w 
infection  rates  of  t&e  various  agents  war®  siiailar  by  esx,  sliglrfcly  Mgjier 
in  the  lahit©  tbasi  in  the  negro  race,  and  gensrally  higher  among  the  younger 
babies  with  the  exception  of  myxo^irus  Infections  and  group  A  Bete  HesEo3.ytic 
Streptoccoci  iifsfeetionso     The  ent®roviyttsjss  occur2.'>©d  predcsainantly  froa  Ju3>y 
to  •  Bsceiaber J,  whsrsas  the  adeao'rlra&'ss  occumsd  prsdosdnantly  ircsk  Jaraiarjr 
to  Juns;  but  the  &@a@cmal  diff®r®nc<sss  -^er^s  oot  as  learked  as  33&ticipated« 
!Eiis  ©nterovinaees  and  !^ps  3  and  5  adenoviruses  and  tgrped  Group  A  St<repto= 
cocci  infections  occurred  in  sharp  outbreaks  as  contrasted  vi^^i  other 
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infections  which  occvsrsisd  mors  ©ndsBjieaHy*     In  epidemic  outbreaks  of 
infeetion  practicallj  al.1  !3^^,sceptibls  chilclfeja  ps'es©at  ^er®  infectad 
within  two  to  three  incubation  period  cycles  and  tbea  tla©  infection  per-- 
sisted  in  the  instit\itioa  often  for  raaiiy  jjjonttis  by  successive  infection 
of  newly  adiaitt©d  ckO-dreno 

Althcsagh  epid®jQiologic  methods  are  still  being  acrught  to  deliaeato 
etiologic  ralationasMpa^  the  findiaga  to  date  show  timt  most  of  tii©a© 
virus  and  bacterial  infections  cauae  no  detectabl©  illness  bit  crude 
estiwates  indicate  that  perhaps  soae  ij-SS^  of  the  mor©  severe  U-lmssses  ar*© 
dus  to  kn<sm  agents* 

Siffliificaaee  to  ^,o^a^.,_o^._'^e.,l^gtitut@s 

This  project  provides  a  source  of  spQciroea's  for  finding  si©w  caiases  of 
illnessg  for  studyiiig  ilwir  etiologic  significance  and  for  testing  Hsstiiods 
of  eontr^«     Xt  is  significaxit  that  long  term  Jtmlor  Village  istudies  of 
Iiost-paraslt8"CLie®a8a^relatlonsMp«5  are  beia:!g  carried  cwt  on  the  bwlk  of 
diseases  whicJs  ccsiMsoiiLy  caus®  misery  and  absseiiteeissa  frA  school®  and 
industryo     th©  staadiss  are  of  sRAch  a  ESJtisr®  -^at  they  site  not  likely  to  h® 
oondocted  by  o-Uier  thaa  a  goverissent  group«     The  studies  are  progressing 
metic'alously  and  fa3.rly  satisfactorily  to  the  in'^sstigatorSo 


CliKiical  8pidi5av0.ogica3.  obesrvationig  ars  beizj.g  continued  togetbsr  with 
collection  of  tJiroat  sad  anal  apsciraens  three  tliaea  weekly  for  vinis  atudyo 
'JSiroat  sp®cisaens  are  bain.g  studi<Ki  for  wjKo^rira^&B  and  other  nsns  viru®©8o 
A  randcMB  saiBpl©  of  th«  anal  swab  npecixmns  ar®  baiiig  te&bad  for  enterovij*u®©s 
BO  &o  to  enable  selection  of  spacteens  for  inteaosiv©  jjtudyo     Various  new 
vaccines  are  being  givem  ps^lirainaiy  trial  in  %hlB  population  group*     It 
is  pilanned  to  continue  the  2fAx<d;^  for  aaae  tt^o  years  or  as  long  as  it  con=' 
tinsies  prof^.tablQ, 
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Part  A. 


R?oj®ct  Title:     Epidsxeidogic  Studies  of  Host  Parasite  Dissase 
Relationships 

Pjfincipsl  iKtf-estigator:     Dto  Joseph  A=  Bell 

Otiier  iHTOfistigatoff's;     Br^  Frsmcis  M„  Ifestrota  and  Dr.  Robsrt  J«  lfoebn®r 


Coopsratiag  Units:     Vixiis  and  Rickettsia  Diseases  Section,  LIDj 

(Dto  Cfcaaock^  Dr.*  -Jolmsoa),  Epidemiology  Laboratoz*^- 
Unit,  (Dr.  Rosen) ^  Eeepiratorj  Bacteria  Unit, 
(Dro  Cole):f  OTiCoiytic  aad  Onsogeiiic  Virus  Unity 
(Dro  Roij©X,  Ha-?/«£l  Kedibal  Research  Instititt©, 
(Drc  Floyd) e 

Men  YQar®  (Calsndcir  year  1959)  s 
Total:     39/12 
PS'Ofesgionalj     9/12 
OtJierj     30/12 


(1)  Objective£;  To  dslin®atQ  ?-jhich-©.f  tl®  msxij  sdcrobiaL  agents  ar© 
easising  acuta  illrisss  in  Juaior  Village  tsxrsery  and  desci-ibe  clinical 
and  epidemiological  nature  of  etiolegie  erttitiea  foundo 

(2)  Patient  Material;     'Hie  Junior  Villags  nur&srj  studies  ara  described, 
in  pi''o3^t"iS^r""65T    Epide?aiologic  rasthods  are  bsing  deviesd  to  deter-- 
mirjiE  which  of  tbe  53  typed  ¥irus<S3  and  the  jssxj^  tjped  bacteriaj,  ^hich 
haire  besa  isolated,  vere  causing  Ulr^ss, 

Hie  high  freqaeaey  of  lllziass  occurrence  (is® an  tf^gkly  dsfinite 
iHnees  attack  rat^ss  of  2^%)  aM  tbs  ©■^©a  higher  fr9qu.®aey  of  n®!?  aad 
oves'l&ppljig  i£if@ctioas  ed.t&  potentislly  pathogsaic  microbial  sg©ats 
prssents  an  esctrejaely  coasplax  ©pidsaiologieal  problesa  to  establiah 
ej^cific  ©tiologic  rslatioaships.     One  of  the  ehi©f  .problsraa  is  &S2"^- 
logical  d©tersriiaation  of  susc®pt3,.bility  and  iiraaiiii't^*  to  ths  mes^y  sp®cii^,.c 
infffictioHs,  or  illns@s  sttrlbutable  thg3?et©5  with  tha  liieited  sBiqimts 
of  ssruKs  a"^aila^l©6     To  guida  th©  most  profit@fel©  use  of  tlis^  disrsaBe 
^sd  for  otlier  pi5rpos©s  prslltainary  analyses  of  temporal  rolatiorsships 
fe©tsf®©n  on3©t  of  specif ie  iafsetiosi  siid  mymt  of  aeute  uadiffer©jiti«,t®d 
illsassses  "nave  been  coaipletsd  and  top  priority  for  us©  of  availabl® 
g^rosaa  eaa  b@  'Qst-ablisfescl  oa  tli®  baisi©  of  r&solving  tto©  etiologic 
rslationaMp  ©f  the  mar®  ©grious  illness«@s  stady  of  th©  saany  msfly 

Part  B    Included  Y®s 
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d±8eo^GT®d  "wlsrases  and  study  of  new  vaccines.    Within  these  limits 
the  isgticulotts  and  time  consundJig  eiialysis  of  specific  etiologic 

is  ii»  pr  ogre  as. 


!Oje  prellsinary  analyses  of  tssaporal  relations  between  onset  of 
specific  infection  sad  onset  of  scut©  midlfferentiatsd  afebrile  illijess 
using  both  horisontal  and  cross  ssctiomaL  coatrsls  have'  slic^n  no  e"^i®nc© 
tti&t  the  foUosdng  agents  \sere  caiising  Illness  in  th®  tsirs®rj  babiesj 
Adeaovinis  2?  Polio  3?  Coxsackie  B  $}  ECHO  7^  85,  ll^s,  12,  IJj  llis  18., 
19s  20g,  25»  and  JV  5;  noatjpabls  Group  A  Sta-eptococcij  Bssiophilus 
Bi£lw©nza.  Bj  Pnaimonia  T;^p©  19 ^  23 1  Staphylococci  having  H:isge  l^pe  81 
in  theix*  antigenic  pattern j  Entes'opathogenic  coli  of  various  t^pssj. 
and  alkalescsKts  disparc     lafectica  with  the  follojfing  agents  v®re 
signifieaKtly  associated  with  the  occuxrence  of  acute^  febrils^,  mi-^- 
differesitiatsd  illness:    Ader.ovj.3n1s  I5  3j  and  5s  InSLuenza  virus  Asiass; 
parainflueRBa  "sdr^s  1  as2d  3  s  PoUot'Ik-us  2j  Cossaclci©  «rirus  B  3s  Group  A. 
Sta^ptococei  types  I4.5  12s>  23s  «^d  Ij  2^  and  5*  and  Shigella  Soaneio 
In  genej^alj  it  is  crad^-y  estimatved  t-hat  sesu®  1^5$  of  the  more  SQ"«r©r© 
illaesges  of  the  as^sesy  group  isay  be  accoxmtsd  for  by  the  above  agsrits 
and  that  measles  and  adenovirus  iBfectioas  acccyat  for  the  bulk  of  tiss 
more  sev©?s  illness » 

Si^i^cance  to  Fro^m  of^^tbs^  Institute!  • 

Although  the  study  is  delib®rat©ly  ISjjsit^d  to  a  graip  of  joMsxg 
children  who  h&^e  a  high  proportion  of  susceptibles  t©  •varioua  mier©" 
bial  3j:if ©ctiorjs,  it  shows  eoiss  of  the  poteatialities  of  sueh  infectioaa 
in  old®!'  su@c®ptibl©  persons*     This  project  represaats  a  ^etesiatic 
approach  to  ^Istenaiaiag  ti^  Tarious  etiologies  of  acute  febrile  illnees^s.; 
so  as  to  guid®  research  on  devsloproeat  of  methods  for  coJi"fcrol« 

Pipoposad  Course  of  PS°oi©ct; 

It  is  plamied  to  continae  the  stuc^  for  •fefo  years  or  as  long  as 

continued  coHection  of  data  and  data  analys©©  appear  profitabloo 


Hi&UJ      OOMi 


•t  Bj     Hoitiorsj,  Awards  J   '^^'>^  Publications 

Publications    ether  'thfin  e^bstracts  from  this  project: 

Chanoclc,  R.-M^  Vai'gosko,  A«^  Luckey,  A«j,  Cookj  lUW^^  Kapikian,  AoZo, 
Reiohelderferj,  ToE»j   sad  Farrottjs,  R,H,  ■ 

"Aasociation  of  Hesaadisorption  Viruses  with  Respiratory  ninesa  in 
Childiiood" 

J..Arner.  Med.,  Assn.,  Vol„  1695^148-553  (Feb,  1959) 


None 

Honors? 
None 
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Project  Titles     Epideraxologic  Staadies  of  Mm  ¥aeciiiQS  and  Che3iaO'= 


Frineipal  Iswisstigatoi':     Dro  Joseph  A„  Bell 


Other  Iiwestigators:     Dr,  Fraaeis  Mo  Mastrota^  Dr»  A^^t  Z„  Kapikiaa.^ 
DTo  Rc^rt  J.  Huebner 


Cooperating  Ujiits:     Virus  and  Rickettsial  Piseasss  Section,  LID, 
(Dro  Clj«nock,  Htc   Johnson) 
Epidemiology  Laboratoj-y  Unit,  (Dro  Eoaea) 
Eespia'st'Dsy  Bacteria  llait,  (Dra  Cole) 
Oncolytic  and  OncogsKie  Virus  Unit,   (DTo  Row®) 
Slaval  Msdieal  Reesarch  Institats  (Dto  Floyd) 


Man  Tears  (Calendar-  '^Qss'  15^59): 
Totals     9/lZ 
Professional;     3A2 
Other;     6/12 


0b;;)ectly®3;     (a)  To  design  and  have  preparsed  monovalent  arid  naO.tipoly^- 
vSent"^iSccirses  iJith  inactivated  -rlinises  which  have  slicmn  ©vidsnc®  of 
pr«duclag  'mportant  illnesses.     (B)  To  eax^ry  out  prslijuimsxy  trials 
of  such  vaecines  fox'  dstersisination  of  antigeidcity  and  untoward" 
r®Ectlon8»     (C)  To  obssr'^e  whatbes'  sueh  •vaccines  ssubstaritiallj  i°®diacjS 
the  €KjsusT®ne©  of  iai'eetion  or  illn©ss®s  in  tfce  J'aMor  Village  InatitU". 
tlon<c 

Patient  H&tes'iaj.;     The  Junior  Y3J.lage  m'rsery  studies  sre  described 
in  pz^^set  rsimh&rs  66,  and  66-Ai,     Th©  ratfesr  in'^ns©  daJily  clinical 
obs@."CTatic5n  penal ts  an  sval'ustion  of  vaccine  Ixuduced  reactions  o  '  Th® 
vaecinss  which  hav©  b®®n  used  are:     (1)  AdsBOYirua  typss  1,  2^  3^  si2^  55 
(2)  Adeiiovirus  types  3^  ii-  and  7j  (3)  Coxsaekie  B  virus  typea  1,  2;^ 
3,  hs  and  5|   (li)  Bsibeola  virus j  {$)  Respij^tosy  vaccine  containing  12 
virus  strains,  nt>m®lyj  aionkey  kidney  eell  gro^n  ixxHugnxa  Al^  A2^  and 
B  viruses;  adsiio'Tinis  types  1,  3?  li#  5»  1$  parainJEluensa  virus  types 
1  axid  3 J  and  GA,  viruses*     In  additioa,  a  dally  oral  d©s®  of  35X)»CX)0 
uBits  Of  bsffisa-fefelB©  Paaicillin  has  besa  given  to  a  2G^  randosa  ssHpl® 


Serisd  Ho,     MmiD  66»B 


of  all  ch£!.dren(.     The  vaccines  are  given  at  time  of  actaisslox'jj)  wil^ 
•fcfoe  isecond  dose  three  weeks  later  and.  &  third  dose  at  ttoee  montbo. 
The  vaeelnes  are  gi'^en  iifi  one  A  doses  to  preselected  randoiM  s^saples 
of  sdl  ebJidraa  s^jmtted  to  th©  JuBioii:'  Village  nursery  group..     HLood 
sera  for  ai'it.ibo4;f  studi©3  is  ee3i3,X©et©d  an  ®<dmissiosfii,  at  six  weeks^ 
and  every  thr®©  saoaths  tfesrsaft®^  ami  at  diseJiarg©* 

A  rubeola  mitbrsak  occurred  in  Febs^uary  shortly  after  start  of 
the  sjsaales  vacc3-riss«     OiiLj  11  eMlds'SR  bad  received  a  dose  of  rubeola 
tsccIk©  prior-  to  the  cutbrsale*     Of  tlies©j  mlj  tKO  developed  measles 
whereas  laor©  than  5^  o^'  tli®  children  not  rscelving  the  vaccine  fe*©r© 
attacked,,     "Sis  is  a  etrilcingly  sigrdfieant  difference  indicating 
vacclii©  pro'fceotion  Mt  tba  ssisjbsrs  sr®  too  saall  to  werraat  pAb3.iea» 
tiosSo     Prslissdjjss:^  aiia3.js®s  of  th©  adenoTla'us  vaccliies  Ho.  1  and  2 
(above)  isdicst©  no  protect! oa  against  ijxfeetion  but  .aiislyses  Rsust 
©ssait  serologic  stuidies  to  dstsnnine  th©  susceptibility  and  iHSRsmitji, 
"Shem  •^aeclBsss  were  di,scontlaued  in  July  asd  tte  12  straisi  tmltX'polyw&= 
l®ot  vsccin©  teitiated,'    Ho  susulysss  have  teesa  zuade  on  the  ©ITects  of 
t!^  C03C8add.e  B  virus  vscciae* 

tte  tadal  of  psaicilliii  proplsyla353.s  "e^vas  discontiJiasd  in  July  when 
px'eliJTiirmry  ci"ade  analyses  indicatsd  no  differences  is  the  occwirr®r»ce 
©.f  illEiess  aMOBg  tb®  test  and  ccntrol  groups*     Aithou^  cMldr@a  giv©« 
propii^ylsctic  psB:!.cillin  did  not  shed  streptococci  isifeoticeiSj  th® 
occurreKC©  of  viral  infections  ^szb  not  altered,     Fartiier  anaS-ysss  p'ija^ 
poiated  to  strsptococeal  epidssaics  are  necessary  to  confiwi  or  eatablish 
thiS  value  of  the  penicillin  prophylasiss  and  ^le  possible  gysibiotic 
relation  of  streptococcal  and  viral  inl'eetioas. 

It  is  obvious  that  th©  nw^  aait©  febrile  respiratory  dlsess^a 
and  fevers  of  tmd®tenidasd,  origin  which  are  a  laa^or  public  health 
problem  are  csiised  tj  &  great  jjsiltiplicity  of  ©tiologie  sgeatso     To 
prevent  or  g®2sliorat-Q  tlaess  illnsss'ss  by  ¥®ccto®  prophgrliBXis  requires 
a  mwltipolyiralent  vacciJie  in  as  a^ch  as  no  om  of  tbes©  kJMSsa  ©geata 
are  prodsseiag  a  verj  large  proportion  of  thes©  disjeasaso     It  segsas 
ti!B©ly  to  in3.tiat®  controlled  ®pid©siiologic  studies  iii  ■Uts  us®  of 
iraaltivalsttt  ■?a8«in©s  asc«i  tteir  possible  enbaEKJ^ri^nt  or  isit®rf©r©nc© 


It  is  p3,;^aBed  to  ccMitSame  'lib©  stuidgr  for  t^wo  yjsers  or  as  loHg  ais 

contimssd  collection  of  data  and  data  analyses  appsar  pr©fitsbl©o 
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Part  A. 


Froject  Title:  Studies  on  Enteroviruses  found  in  the  Hiinan 
Alimentary  Tract 

Principal  Investigator:  Dto  Leon  Ro8@n 


Other  Investigators:  Dr.,  Joseph  A«,  Bell,  Dr,  Fr^acis  Vu   Mastrot®;; 
Dr.  Robert  J»  Huebner,  Mrs.  Janet  F»  Hovis 


Cooperating  Units:  Do  C«  Welfare  Department 


Yaxx  Years  (Calendai'  Year  1959)  i 
Total:  Wl2 
Professional:  lA^ 


^*-  Otojectiyes;  To  determine  tli©  role  in  hsman  biology  of  the 

enfe*ovaruses  and  other  'wlruses  foaad  in  the  aLimentary  tract 
of  man. 

Methods  Employed:  The  principal  population  grcaip' under  study 
Is  an  orphange  Ysxrserj   in  the  District  of  Colusnbiaj  whose 
average  population  is  approximately  60   cMJ.dren  betnsen  the 
ages  of  6  EBonths  and  3  years™  The  turnover  of  this  population 
is  relatively-  rapid^  and  as  a  results  there  is  ©,  gr©.at  d&sl   of 
illness  throughout  the  years  ,  (See  Project  No^,  66  Drr.  Ball's 
dsBoription  of  Junior  Villag©, ) 

iiectal  t«Tnp®raturea  of  each  child  are  obtained  twice  a  dB^j) 
and  the  entire  gr^ap  is  observed  and  provided  jaedical  care  hj  a 
fyil  tiai®  pediatrlciarso , 

Tliroat  and   anal  s'^abs  are  obtained  routinely  one®  a  we©k 
from  all  the  children^,  and  additional  specimens  are  obtained 
tshan  indieatedo  Seruss  spscimeas  are  obtained  on  adsiission  end 
on  discharge  and  at  vsadcsi©  inters 
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I^e  throat  and  anal  specimens  are  tested  in  various  tissue 
culture  systemSj,  and  whsre  indicated,  in  animalso  The  sera  are 
used  for  antibody  studies c 

Finally,  laboratory  data  ar®  correlated  with  clinical^  bact©rio= 
logical^  and  epidewdologic  information  in  an  effort  to  determine  virus 
disease  relationehips^ 

In  addition^  saLected  cRitbreaks  in  other  populations  of  illnsss 
suspected  to  be  due  to  the  "rLruses  under  study  are  investigated  to 
provide  kinds  of  data  not  available  from  the  study  of  the  liaited  age 
group  present  in  the  imrsery  grcwp. 

Cooperative  studies  are  also  carried  out  to  determine  if  viruses 
similar  to  haiaan  enterovirusea  which  occur  in  danestic  animals  are 
capable  of  infeeti3Eig  saan  and  if  human  alimentary  tract  viruses  can 
infect  doioestic  anljnalso 

Major  Findings; 

The  typing  of  enteroviruses  and  adenoviruses  isolated  from  the  nursery 
population  during  the  year  from  July  1958  to  July  19^9  was  largely  cosnpletodr- 
!I^ing  techni(^es  which  were  developed  last  year  ^mr®  employed  for  rapid 
identification  of  these  agents » 

An  epidesaic  of  ^E^p©  16  Adenovirus  was  picked  up  during  the  winter  months 
of  this  periodo  All  Isolates  Kere  recovered  from  anal  specimensj,  further 
substantiating  a  previous  finding  that  thes®  lesser  known  Adenos  are  more 
coimnonly  found  in  the  lo^er  intestinal  traeto 

The  outbreaks  of  tsfo  ECHO  10  (nosi  known  as  Reovirus)  agents  were 
analysed  and  evaluated^  Type  1  Reovirus  occurred  in  early  1957 »   infecting 
at  least  h3   of  73  children  then  presente  An  association  of  borderline 
significance  was  noted  betifeen  the  onset  of  reovirus  type  1  infections 
and  the  occurrence  of  mild  febrile  illnssss 

!ftro  outbreaks  of  reovirus  type  3  involvinE  at  least  a  total  of  1|6 
children  occurred  in  1955  and  1957 »  H®nagglutination<=.inhibition  antibody 
r«eponses  v&r®   ^it©  type-specific  and  <^curr®d  in  each  of  the  chUdrea 
tested  Stom  whom  the  virus  vas  recovered^  as  ^ell  as  in  a  number  of  other 
children  present  at  the  eame  timse  Antibodies  to  l^ype  3  Reovirus  were 
found  to  be  very  prevalent  among  children  in  the  United  State Sj  Panaiaag 
the  South  Pacific^  as  well  as  anjong  a  number  of  species  of  dcoiestic  anisieal© 
and  laboratory  primatese 

Significance  to  Program  of  the  Institute; 

This  project  represents  a  unique  effosft  to  acquire  a  more  corajdlet© 
understanding  of  the  virologic  experiences  and  the  disease  consequences 
of  such  e3:periences  in  young  chil(^:*en« 


Serial  No.     MAIIJ  6"; 


Rroposed  pourse  of  Eroject; 

The  1958-59  portion  of  this  study  vjjJl  be  contiimed  with  emphasis 
on  the  serologic  and  clinical  aspects  of  the  infections  which  have  oecurredc 
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Part  B; 

Riblications: 

Rosen,  L»5  EoviSj  J.Fo,  Mastrota,  FoM»s  Bell,  J.A.,  Baebner,  R»Ja 

"An  Qitbreak  of  Infection  ^ith  "Syp®  1  Reovirus  Among  Children  in  an 
Inatittttion" 

Ro8e%  Leg   Hovis,  J.Fo,  Mastrota,  F^M.^  Bells  J.«k^y   Huebner,  R=J» 

"Observations  on  a  Newly  Rscognissd  Virus  (Abney)  of  the  Reorirua 
Fasnily." 

Rosen^  L« 

"Serologic  Grouping  of  Reovirusss  by  Hejnagglutination«»Inhibiticn" 

Rosen,  L<. 

"A  Heiaagglutination-Inliibxtion  Teehniqus  for  l^ing  Adanoviruaes*^ 


NoB«  All  above  listed  pibiications  have  been  accepted  for  publication 
in  the  American  Journal  of  Eygieneo 


Honoras   Hon® 


A^rards:   Non@ 
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Fro^eot  T3.tles     Studies  of  ©nteroTij'Uses  prevalent  in  saaa  a?id  animals 
oil  the  Island  of  fabitdo     Study  of  an  outbreak  of 
EosinopliHScMeniagitis  in  TaMl^lo 

ft?lacipal  Imrestigator:     Dr..  Leon  Rosea 

Other  In^^estigators:     None 

Mail  Years  (Calendar  year  1959): 
Totals     12/12 
J¥ofessionalj     Ij/18 
Others     8AS 

Fx-oleet  Description; 


Ba^ic  CS>j|ective.3;     (l)  A  study  of  these  enter ovlrusas  in  a 
.  uaicpe  epidemiologic  situation  in  order  to  broaden  our  taiowledga 
of  the  biolojgy  and  natural  history  of  tJi^se  viruses^     (2)    An 
effort  to  determ^ljie  the  etiology  of  the  Eoaisr»phllic  Menijigitie 
cccuwring  in  Tahiti, 

Methods  EyQployad:  Sera  ha'«'©  been  collected  on  several  herds  ©f 
cUtlW"  'anda  groap  of  dogs  luici  cats  and  tested  ageilnst  the 
Reovirus  tyjjes  1,  2,  and  3o 

Anal  swabffl  h.&f&  been  tal^en  from  youjsg  children  attending 
&  veil,  baby  cliaie  In  TaM.ti  and  have  been  cJbscke^d  for  ent^si-o- 

A  seriea  ot  serum  apeciajsns  and  virus  speeiisisna  frojts  pssrsais 
^sitli  Eosinophllie  Meningiti©  hm&  been  checked  out  to  elteiaate 
all  the  kno£3n  possible  agents  of  thia  disoasoo 

Major  FlndiKges 

It  V8S  Bhawn  tiiat  cows^  dogs^,  and  cats  in  Tahiti  shos*  serologle: 
avidemie  of  infection  li^ith  T  Ij,  2,  and  3a  Heovir^isesc     T  3  HiOOY^XJ-is 
appesufSi  ffio«t  prssvslaat  4^at  as  it  doss  ssaong  terds  in  Msrylss:id« 

HJHO  Ihjj,  Adeno  lypes  Ij  2  and  16,  tove  fixeen  irjoletsdj,   so  favv- 
fiKHMtt  young  children  attending  a  -aell  bai^r  eltsiic  in  Ikhitio 

To  dates  no  known  agent  has  bisten  implicated  in  tlie  c^rTeat  o'lt-- 
brei^  of  Eoslnophilie  Mssningitis  on  Tehitio 

•'«3:'t  B  Hon© 
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Sifflificano®  to  fii^pgyga  of  the  _Inst^^^ 


An  island  stich  as  Tahiti  which  is  scsjewhat  isolated  fraTi  the  snajor 
world  populations  affords  an  esseellent  opportunity  for  stucjy  of  the  epidsmiology 
of  Tirwseso 

TtsB  detexroination  of  th©  @tiol©ggr  .of  Eosiaophiiic  Mesidngitis  would  be 
of  obvious  value  in  order  that  apjoT'opriate  pre'S'entiv©  ajeasures  cculd  be 


"His  study  oa  EosinopMlic  Jlerilngitis  ^dll  be  coatinszed  ixi  aa  ©ffoi't 
to  deteiPiniBs  its  etiolog^e     Constant  obssrvation  for  evidence  of  other 
oatbai^aks  which  sight  gi'^e  worttohile  iTiformation  itdll  be  laain-feaijaisda 

Field  work  in  TaSaitl  D-dll  close  early  in  I960,     Ho^s-^ers,  gssra 
epidssd.ology  of  "^riral  infections  of  natives  lining  3jx  this  uni<?ue  eml2?on« 
ment  tsill  be  contissaed  at  the  Bethesda  laboratories* 
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Part  A. 


Project  Title:  Studies  of  snterofvirus  and  reovirue  infections  of 
dcs^stic  animals  and  natural  and  experiinental 
infection  of  cattle  with  haiman  types  of  reoviruseso 

Prlncip^  InTestigators:  Br*  Leon  Rosen,  DTo  F,R«  Abinanti 

Other  Investigators:  None 

Cooperating  Units:  Dairy  Husbandry  Bepartssrant,  College  of  Agricultiir@g 
University  of  Maj^land* 
Maryland  Hoa©  of  Correction,  Jessup  Maryland 

Man  Years;  (Calendar  year  1959) 
Total:  12/12 
Profeaaional:  lA2 
Other:  11/12 

Project  Description: 

Objectives:  (l)  To  recover  viral  agents  fi*om  the  gastrointestinal 
tract  of  cattle  and  to  study  their  clinical  importance  and 
©pisootiologyj  (2)  To  investigate  the  biological  properties  and 
na-tairal  histories  of  thee©  viruses  and  particitLarly  their  similarity 
to  virusss  of  man. 

Methods  EmpQ-oyed:  Sequential  monthly  sj^cisena  of  feces  and  blood 
iiave  been  tak^^on  all  calves  bom  within  the  last  year  on  three  dairy 
farsis*  A  total  of  I38  c^ves  have  been  included  in  the  study  to  dat«o 
The  fecal  specimcais  are  inoculated  onto  bovia©  and  monkey  kidney 
tissue  cultures »  The  viral  agents  that  can  be  identified  easily  by 
B2   or  CF  techniques  are  tentatively  classified  and  pathogenisis 
studies  on  certein  of  the  viruses  have  been  done  in  ausceptible  calves « 
Other  unidentified  agents  are  frozen  for  lutar©  reference » 

Major  Findings:  Reoviruees  (ECHO  10) j  principally  type  3?  have  been 
recovered  on  nuuierous  occasions  froja  these  e^veso  The  type  3  strains 
appear  to  be  antigenicaliy  indistinguishable  from  the  prototype  recovered 
from  mano  Calves  have  been  infected  with  this  virus  by  saeans  of  aerosol 
inoculation.  Mo  evidence  of  clinical  illaeiss  was  observed^  but  the 
virus  was  ®xcr©t@dj,  infecting  other  calves,  and  specific  antibody  was 
produced 6 

An  apparently  new  hemadsorbing  virus  vas  recovered  frosa  bovii^ 
intestinal  tracts  on  nsMSgrous  occasions  on  all  thr©^  farms.  At  least 

Part  B,  Included   Yes 
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two  of  thes©  S3r«  knoan  to  be  sisdlas"  on  the  baais  of  ^zaagglutisjation*- 
inbibition,     liss  charactsr  of  hesaadsorptioia  sppears  to  be  diffeireat 
from  ajjgr  thus  far  ohsorved  in  otSser  viruses* 

Several  bussdred  isolations  of  ©nteycf^rusee  have  thus  far  been 
macJe  from  tbes®  calvesi  their  iKj>oji;aince  in  bovine  Mseas©  and  thsir 
relatiosiships  'fco  eirniiar  huaiaa  agents  are  \md®T  study. 

SigKificaaoQ  t^  the  Pgograu  of  the  3iiatj.tatj8;: 

A  loijgitudinal  study  of  ©atsrovirus  infections  of  animals  uMor 
doss  obB©rTatioR  at  all  ti^s  shcsuld  ftenish  informatdon  on  the 
clinical  significsncs,  sprsad^  aiid  seasonal  diatributioa  of  varloas 
enterovii'usesa     Fux^sr^,  as  in  •^e  cas©  of  t&e  reo'^irasssBj,  it  will 
provid®  opportunities  for  dev©lopiijg  inforsjatien  ok  the  antigenic 
relationship  of  ttees  vii^ases  to  those  of  man  aad  fUamisls  laodels  if 
not  actual  source  laaterisle  of  Ismail  infgctions« 

Pro^OBed  Cgarse^  of  the  St^dair: 

Tb©  field  phag©  of  the  stady  tdll  h@  e^spleted  la  March,  I960. 
A  tbor«agb  study  of  the  viral  ssro^p©s  obtained  ■aill  be  donej  ©f 
spscisl  interest  will  b©  tJieir  relationshipis  to  imsmsx  agentso    With 
this  iiiforsjationj  serological  studies  will  also  b©  doag  to  bslp 
delineate  their  clialcal  significaiBe©  ossd  possible  Biods  of  sprssdo 


) 

'■ 
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Part  B;  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Roseno5  Lo,  and  Abinsjiti,  F«So : 

"Natural  and  experimental  infections  of  cattle  with  human  types 
of  reoviruseso" 

American  Journal  of  ifygien©  (in  press  -  March,  I960) 


Honors  and  Awards  relating  to  this  project: 


Sertal    Mo.NIAJDz. 


1.  infectious  Diseases 

2.  Virus  i  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS-niH 
Individual  Project  Report 
Calendar  Year  1959 


Part  A. 


Project  Title:  Studies  of  Tumor  Viruses  in  Nature. 

Principal  investigators:  Dr.  Robert  J.  Kuebner,  and  Dr.  Wallace  P. 

Rowe 


Other  Investigators; 


Cooperating  Units: 


Dr.  Janet  W.  Hartley,  Mr.  Richard  Peterson 

CB  i o I og  i  st ,  McG ill  Un  i  vers  1 1 y ) 

Mr.  John  Estes,  Ur.   WilliamT.  Lane, 

Mr.  Horace  C.  Turner,  Dr.  David  0.  White, 

Dr.  Alexander  Kohn  CGuest  Worker), 

Dr.  Francis  R.  Abinanti,  and  Dr.  Connie  Yunker 

C En tonjo legist.  University  of  Maryland). 

Nev/  York  City  Health  Department. 


Man  Years:  {calendar  year  1959) 
Total:        46/12 
Professional:   12/12 
Other:        36/12 

Project  Description: 

Objectives;  This  new  and  major  project  is  aimed  at  developing 
information  for  the  first  time  on  the  natural  history  of  tumor  viruses^ 
i.e.,  the  natural  prevalence,  the  methods  of  spread,  fhe   clinical  con* 
sequences  and  the  possible  means  for  prevention  of  such  infections. 

ftet hod s  Emp I oyed ;  Several  animal  tumor  viruses  can  now  be 
grown  and  studied  rather  easily  In  laboratory  and  domestic  animal 
systems.  These  include  polyoma,  avian  leukosis,  Rous  sarcoma  and 
papillomas.  Of  primary  importance  Cwhich  makes  these  studies  possible) 
v/as  the  development  of  vtro logical  and  serological  techniques  for 
quantitatively  assessing  {for  the  first  time)  the  occurrence  of  these 
viruses  in  their  natural  hosts. 


Part  B  included: 
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Field  Studiesx   Siiiice  by  :,„  :  .   _.;  /nsse  stau  „.,   ..:  ,.:  .,.--. 
In  rtature,  this  project  requires  that  vs   set  up  f-feid  studies  where 
and  when  the  answers  to  our  questions  ca!i  best  be  f-oumd  by  observation's 
of  riatural  phenomena.  The  natural  ntdus  in  tvhich  the  turaor  v»rus  rs 
found  to  exjst  roust  be  observed  by  framed   zoologists  and  the  conirt~ 
butlons  of  both  genera!  and  specific  env  1  ronnsents  assessed-  Specimens 
for  virologlcal  and  serofogica!  study  are  collected  and  tested  by 
various  usual  and  newly  developed  virus  techn8<yjes  Csee  other  projects: 
Rowe,  Hartley,  71,  7! A,  72). 

Major  Findings;  The  field  studies  were  Initiated  iin  July  1959 
CF.Y.  I960},     Emphasis  was  placed  primarily  on  the  occurrence  of  polycmsa 
infection  in  naturally  occurring  mice,  although  some  effort  was  also 
successfully  devoted  to  the  natural  distribution  In  certain  chicken 
populations,  of  a  virus  thought  by  Burmester  and  Sharp  less  to  be  avian 
lymphomatosis. 

The  polyoraa  field  study  was  set  up  in  New  York  and  certain 
rural  areas.  A  prel irainary  survey  of  wild  mouse  serums  to  locate  mode 
of  infection,  at  first  raised  serious  questions  about  whether  polyoma 
was  actually  a  natural  infection  of  mice.  Approxiiisateiy  500  sera 
taken  in  43  areas  of  several  burroughs  of  New  Yori<  were  all  negative. 
Itowever,  subsequent  surveys  in  densely  populated  low  economic  areas 
of  Harlem  revealed  not  only  much  denser  raouse  populations  than  observed 
elsewhere,  but  also  clear  evidence  of  infection  with  polyoma  virus. 
All  available  means  of  detection  CHS,  CF,  neutralization,  MI^P   tests 
and  virus  isolation  in  tissue  culture}  confirmed  v^idespread  infection 
in  several  l-Harlera  mouse  populations.  The  field  study  had  to  be 
abandoned  In   Noveraberj,  1959,  for  lack  of  travel  funds,  i^luch  laboratory 
work  remains  to  be  completed  and  anaSyxed.  The  foilovnng  preliminary 
observations  can  be  made? 

CI  J   It  is  apparent  that  the  natural  history  of  an  established 
tumor  virus  can  be  studied  C independently  of  clinical  mansfestationsl 
as  easily  or  sisore  easily  than  most  ordinary  respiratory  or  enteric 
viruses. 

125  Over  2000  ffiiice  v;ere  surveyed  =•  ZS'^SO^  of  soma  populations 
were  found  serologically  positive  for  polyoma, 

C3)  ii^ ice  of  an  ages  and  sizes  were  positive. 

C4)  Virus  was  isolated  frcw  tissues  and  urine  of  25^  of  the 
serologically  positive  .-nice,  tested. 

C5}  Analysis  of  i'v/o  Isolates  from  wild  mice  revealed  high 
tumor  I  genie  activity 

C6)  Arthropods  and  insects  so  far  studied  CA.  sanguineus  and 
ia"  Bacot i )  and  various  species  of  roaches  appeared  unimportant 
as  reservoirs  of  virus  but  frequent  mechanical  transfers  of 
V  i  rus  cou I d  eas 1 1 y  occur . 
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C7)  Ejctracts  of  matertals  (bedding)  from  wild  mouse  nests 
in  serologically  positive  areas  yielded  virus  In  6  of  25 
specimens. 

C8)  Release  and  retrapping  of  serologically  negative  v;t  Id 
mice  in  the  natural  nidus  of  infection  resulted  in  at  least 
five  instances  of  conversion  to  positive  serology.  Virus 
was  isolated  from  one  of  these. 

1195  Tests  of  60  humans  living  in  apartments  heavily  infested 
with  positive  mice  were  considered  negative  for  polyoma  ants-" 
bodies  despite  a  few  low  level  reactions  in  the  HI  test. 

CIO)  Rats,  mostly  rattus  rattus»  were  uniformly  negative, 
even  v.'hen  trapped  in  buildings  containing  numerous  "positive" 
mice. 

CH)  Other  mouse  viruses  were  isolated  for  the  first  time 
from  wild  mice.  Mouse  salivary  gland  virus  was  found  in 
nearly  80^  of  New  York  City  wild  mice  successively  tested 
for  this  agent;  it  was  also  found  commonly  in  rural  mice. 
Reovirus  type  2  was  also  recently  isolated  from  Mew  York 
City  mice.  Both  these  apparently  latent  agents  v«ere  found 
in  mice  also  carrying  a  demonstrably  latent  infection  with 
polyoma. 

i\2}     Because  of  intermittent  spontaneous  infections  of 
mice  In  the  Bethesda  laboratory,  efforts  at  primary  isolations 
of  polyoma  from  wild  mice  and  others  had  to  be  carried  out 
in  a  field  laboratory  in  hJew  York  City  vjhere  work  v/ith 
laboratory  strains  could  not  possibly  influence  the  outcome 
of  experiments. 

This  latter  unanticipated  necessity  added  additional  expense 
to  the  project,  helped  exhaust  travel  funds,  which  led  to  the  cessation 
of  this  study  for  the  balance  of  F.Y.  I960. 

Significance  to  the  Propram,  for  the  institute;  This  type  of 
study  is  unique  in  the  annals  of  tumor  virus  research,  provides  a 
pati^ern  for  future  similar  efforts,  and  has  excited  considerable  interest 
amongst  cancer  investigators  everywhere.  Perhaps  what  is  most  needed 
in  tumor  virus  research  is  the  demonstration  that  cancer  viruses  need 
not  be  extraordinary  ■=•-  a  special  case  in  virology  requiring  radically 
new  and  as  yet  undiscovered  procedures.  We  have  been  able  to  disclose 
nothing  really  mysterious  about  the  natural  history  of  polyoma  ="=  it 
is  clear  that  infection  is  not  universal  or  inevitable  ""  and  that 
under  many  conditions  a  cancer  virus  and  Its  natural  host  can  be  kept 
apart,  even  by  nature. 

No  polyoma  tumors  were  observed  in  nearly  500  naturally 
Infected  mice  Ceven  though  the  virus  strains  isolated  were  tumorigenec) 
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and  none  were  expected.  Like  many,  if  not  most  common  respiratory 
and  enteric  viruses  of  man  and  antmais,  nearly  ail  of  the  pathogenic 
activity  of  this  tumor  virus  in  nature  is  inapparent;  again  emphasizing 
the  similarities  instead  of  differences  betv;een  this  tumor  virus  and 
many  other  we  1 1 -understood  agents^  and  suggesting  that  given  a  specific 
etio logic  agent  of  cancer,  the  natural  history  of  which  is  known,  quite 
conventional  and  well  tested  preventive  medicine  procedures  may  be 
quite  adequate  for  the  prevention  or  control  of  tumor  virus  activity. 

Proposed  Course  of  the  Project;  This  fiald  study  is  now 
suspended.  We  intend  to  resume  field  studies  of  the  natural  history 
of  polyoma  and  to  develop  similar  natural  history  studies  on  the  other 
tumor  viruses  for  which  suitable  laboratory  methods  are  available 
whenever  realistic  support  for  field  v.'ork  on  tumor  viruses  can  be 
obtained.  Et  should  be  repeated  that  natural  history  studies  of  animal 
tumor  viruses  represent  the  primary  research  interest  of  at  least  five 
professional  investigators  in  the  L!D  Virus  Section. 
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Part  B.  Honors,  Av/ards,  and  Publ  ications 

Publications  other  than  abstracts  from  this  Project: 

itone  "   a  new  project. 


Honors  and  Awards  relating  to  this  project; 

Detailed  reports  on  the  unpublished  work  reviewed  in  this 
project  have  been  requested  for  presentation  at  numerous  n^etlngs: 

The  Snternational  Symposium  on  Cancer,  East  Berlin,  December 
6,  1959. 

American  Cancer  Society,  seminar  on  tufj»r  vaccines.  Rye,  New  York 
November  19,20,2!,  8  959. 

Perspectives  in  Virology  i!  Symposium,  New  York  City,  New  York, 
January  25,  26,  I960. 

Symposium  on  Phenomena  of  the  Tumor  Viruses,  New  York  City, 
New  York,  March  25,  26,  1960. 
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\o   mf&cflms  Df 
P?^"«'iH  2,  Virus  &  Rickettsial 

Ondlvidual  Project  Report  3.  B^thesda^  teryl®r,d 

CaJ^dsr  Year   19.^ 

Ppojsict  Titi©;     Soro-epjd-eisjiology  of  Virus  Onfestlofss 

Principal    8«vestlgator;     Dr«  R„   J„  i^eisnsr 

Other  finvesti gators s  Dr,  W,  Po  Roa,-®^  Or,  to  Rosen^  Dr.,  R„  ?^.  Chanock, 

Or„  F„  R„  AJjinantij,  ©nd  ft^,  H,  C.  Turner 

Cooperating  Ursits?  NSNCSs  ColJafeorative  study  on  cer^fersl   p^alsy^ 

8?®f>tai  retarj^t  I  on^  sind  other  tm^r^^ 
logical  gfld  s®«sory  disorders  of   infancy 
and  cJsHcShood  «Dr,  Richard  fteslandl, 

mn  YmrB  i&lm^t  ymt   1959): 
Total;  52/ 12 

Prof  ®ssi  wain  4/12 

,     QfbBrt  4a/ 12 

(MJs^^l^mj     T©  spplv  ??®??iy  develops*^  virsi  serolsgss  fssthods  to 
@  ferosd  a«5d  ir.tegrsted  stwSy  of  th@  roles  ©f  w^ssfcws  Retsly  (r©eogniz@d  viry-s®s 
!fi  the  high  shot  til  dlty  of  ©ewte  tiRd(ff©r©'ntiatiSd  respiratory  dissQ^Sj,  chr©?3Jc 
sJs9®as®S9  tsirth  <^f0cts,  aj»d  canc^To     To  ©s^larg®  m  every  way  possibi©,  fey 
tocttaica!   «tev©l©pw&f5t  smU  f  i®.d  trials^  tti®  si^saf «i  1 5?®ss  of  serologic  f^»thods 
fcsr  stwdv«f?s  i*^©  sratswal  fiist^^ies  arsd  di&ess©  repertory  of  viral    iiraf®€ti€«s. 


ttetfto^  Emslisv^'.     SiJs^i  if  led  ge«3l©§ic  techniqweSi,    ii«:lyd5J4g 
»le«»nt  f  i«stlo«  toatSg  hemagglatingtjosi^ljihl&ji'ion*  b^®dsorpti«^t, 
Rsswtral  i2ati®%a  ®s^  tissw®  ctjltw®  fssutrsl  isati©rj  t®sts  ©r®  ss«w  sv^iie&l© 
for  the  sSissTsOSls  of  near iy   1CX3  ctwajson  viral  dl; 
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The  flrsf   major  problem  has  been  the  technical  one  of  the  corf?rasrc(ai 
production  of  standardized  end  otherwise  suitable  antigens  and  virus  suspenstons 
and  antiserum  for  such  tests.  The  next  problem  is  largely  a  logssttc  one  which 
can   be  solved  only  by  well  supervised  large-scale  performance  of  tests;  this 
means  weldmg  iiew  and  irtexperienced  workers  tn  reliable  and  productive  new  virus 
serology  teams  — =  comparable  to  the  one  already  established  In  LID. 

j-[uman  serums  for  vtra!  diagnosis  and  retrospective  analysis  of  viral 
experiences  have  been  and  will  be  available  from  our  current  studies  of  ill 
children  and  adults  having  conmon  acute  undifferentiated  respiratory  diseases; 
from  epidemiological  studies  of  special  virus  disease  problems  of  contem™ 
porary  interest  to  LID.  Serial  bleedings  are  being  taken  from  mothers  during 
the  course  of  pregnancy  and  from  the  infants  at  and  after  birth^  as  outlined 
in  the  Collaborative  Study  on  cerebral  palsy j,  mental  retardation^,  and  other 
neurological  and  sensory  disorders  of  infancy  and  childhood^  of  ^8i^©B.  Many 
of  these  latter  sera  should  be  available  for  testing  during  the  next  calendar 
year. 

^a.ior  Findings;  Viral  CCTiplement-f  Ixing  antigens  have  been  prepared 
for  fnore  than  40  viruses  by  Microbiological  Associates,  Inc.,  in  consultation 
with  fhe   virologists  in  the  Virus  Section,  L!D.*  Antigens  have  been  titered 
in  both  laboratories  and  ''chQ   acceptable  ones  have  been  produced  in  large 
quant  it lesy  i.e.,  from  100  to  2000  ml.  amounts.  These  include  complement-" 
fixing  antigens  for;  adenovirus  Ccominon  antigen),  herpes  simples,  respiretory 
syncytial^  influenza  A,  B,  C,  mumps,  parainfluenza  C3  typesK  poiiovirus 
C3  types},  ECHO  viruses  C22  types),  Coxsackle  A  and  B  viruses  Cat  least  8 
types),  and  measles.  Similarly,  antigens  for  use  in  H8  tests  have  also  been 
produced  for  17  adenoviruses,  reovirusesa  and  the  various  myxoviruses.  Twelve 
antigens  capable  of  detecting  antibody  responses  to  27  adenoviruses,  3  influenza 
viruses,  3  parainfluenza  viruses,  respiratory  syncytial  virus,  reoviruses., 
mumps,  salivary  gland  virus,  Q  fever,  psittacosis,  and  others  have  already 
been  incorporated  in  our  routine  tests  of  paired  sera  from  patients  with  respir- 
atory disease  observed  In  three  study  populations  ■"  naively.  Children's  Hospital  j, 
Junior  Village,  and  Parris  island.  CSee  R.  U.   Chanock's  project  reports  Nos. 
69  and  eg-'A). 

Two  local  Q  fever  cases  were  identified  amongst  Chiidren's  Hospital 
respiratory  disease  cases.  Several  outbreaks  of  respiratory  syncytial  virus 
were  characterized  exclusively  by  serology,  as  was  an  outbreak  of  mumps  vnth 
unusual  clinical  aspects.  Other  outbreaks  of  myxoviruses,  particularly  the 
new  parainfluenza  H'^Zd   Csee  Johnson's  project  report  No.  73?  viere  also  charac- 
terized in  large  part  by  serology. 

The  prevalences  of  parainfluenza  3  infections  Irs  caiiMe  of  all  ages,  and 
from  various  geographic  areas  were  established  by  serology.  Similar  Information 
Is  now  being  acquired  for  bovine  adenoviruses  and  reovi ruses. 

Recently  the  discovery  of  nurfierous  exiTinsic  contaminating  viruses  in 
mouse  cancer  passage  materia! Sj>  and  numerous  latent  viruses  In  mouse  breeding 
colonies,  led  to  the  development  of  OF  and  HE  tests  for  recognizing  some  of 
them  ^see  Hartley's  reports  Nos.  7!  and  72).  Comparatively  simple  CF  and  Hi 
tests  permit  large  scale  serological  s£<npling  of  mouse  breeding  colonies  for 
the  presence  of  those  extrinsic  viruses  which  most  consnonly  contai^inate  tumor 
and  tumor^virus  study  systems.  Such  Information  promises  to  be  invaluable 
in  the  eventual  development  of  specific  virus-^free  mouse  colonies,  and  for 
recognition  of  contaminating,  possibly  interfering,  viruses  In  tumor  virus 
passage  materials. 
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gj^qnif tcance  to  Program  of  the  institute;  Serologtc  eptdemfology  of 
virus  diseases  represents  the  only  rasthod  by  which  the  Importance  of  some 
viruses  In   human  disease  can  be  determined.  This  is  particularly  true  of 
viruses  that  are  difficult  to  isolate  or  viruses  whose  pathogenic  activity 
may  be  difficult  to  determirte,  or  whose  effects  may  be  delayed  or  not  recog" 
nized  until  long  after  infection,  as  is  the  case  of  birth  defects  and  arsinsai 
cancers.  Opportunities  for  extensive  sero-epidemiology  with  a  broad  spectrum 
of  viral  antigens  should  soon  provide  ©jcceptiona!  opportunities  for  determining 
comparative  prevalences  of  many  viruses  in  many  different  ep i asm io logical 
groups;  thus  the  effects  of  age,  sex,  socio-economic,  geographic,  and  seasonal 
factors  can  be  evaluated. 

Collaboration  with  ^5J^©S  in  this  study  wiil  enable  us  to  determine  the 
value  of  serologic  epidemiology  in  dnsfining  the  clinical  importance  of  70 
to  80  new  viruses  of  man,  something  v^hSch  was  impossible  to  conceive  of  only 
se>^ral  years  ago,  because  of  the  lack  of  tools  available  at  that  tin®. 

Proposed  Course  of  the  Project;  CHirIng  the  calendar  year  I960  virus 
serology  wil!  gradually  be  expanded  and  broadened.  The  space  available 
{now  exceedingly  limited)  we  hope  will  be  increased,  tests  and  reagents  v/iif 
be  fully  evaluated  and  preliminary  definitive  tests  of  serial  specimens  froirs 
N8NDB  will  begin  ■==»  as  dictated  by  the  availability  of  information  on  birth 
defects.  Since  the  chief  function  of  this  largely  technological  group  is 
to  carry  out  ssro^di agnostic  tests.  It  would  be  a  logical  development  for 
this  group  to  gradually  take  on  an  additional  closely  related  service  and 
function,  namely,  that  of  identification  and  typing  of  viruses  which  con^ 
eeivably  could  be  expanded  with  additional  space  and  proper  personnel  to 
provide  services  for  the  entire  MEH  intramural  progrsn. 
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Part  p.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  Project: 

Huebnerj,  R.J.:  70  newly  recognized  viruses  in  man.  Public  Health 
Reports,  74:  6»S2^  1959. 

Huebner,  R,J.:  Coxsackie  and  ECHO  viral  infections.  Cecil  5.  Loeb: 
Textbook  of  Msd  i  c  i  ne ,  1 9  59 . 


Hoerlein,  A.B.^  tonsfield,  i"^  E,,  Abinanti^  F.R.,  and  HuGbner,  RoJ.: 
Studies  of  shipping  fever  of  catt!e„   I.  Para=inf iuenza  3 
virus  antibodies  in  feeder  calves.  J.  of  Amer.  Vet.  Med.  Assn.^ 
J35:  153-860,  1959. 

Huebner,  R.J.:  Virus  infection  and  virus  disease:  General  con^ 
si  derations.  The  f<1erc!<  Manual.  In   press. 

Halonen,  P.^,  Rosen,,  L.;,  and  Huebner^  R.J.:  Hanologous  and  Hetero8o  = 
gous  cofnplement  fixing  antibody  in  persons  infected  with  ECHO 
Coxsackie  and  pel  iomyet  stis  viruses.  Proc.  Soc,  E>«per.  Bio 8.  ^ 
Med.,  lOi:  236°24L  1959. 
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Honors  and  Awards  Relating  to  this  Project: 

Appointed  to  Committee  on  Enteroviruses,  the  National  Foundation. 

Appointed  to  Organizing  Committee  on  "Perspectives  in  Virology". 

Appointed  to  Adenovirus  Committee,  V&R  Study  Section,  Nl'H. 

Appointed  to  Technical  Committee  on  Acute  Respiratory  Diseases,  American 
Trudeau  Society  of  the  American  Tuberculosis  Association. 

Appointed  to  National  Research  Council  Committee  Advisory  to  the  U.S  Army 
Chemical  Corps. 

Appointed  consultant  to  the  Clinique  de  Puericulture  de  la  Faculte  de 
Medecine  de  Paris,  and  to  the  Hopital  Saint-Vincent-De-Paul. 

Elected  to  the  Societe  Francaise  de  Microbiologie. 


National  Academy  of  Sciences,  AEC  seminar  on  i-Low  Level  Effects  of  Radiation" 

Epidesiiiiology  seminar  for  Veterinarians,  Atlanta,  Georgia,  "Virus  induced 
Tumors". 

Medical  and  Surgical  Symposium,  Watts  Hospital,  Durham,  North  Carolina 

Ross  Symposium  -  Perspectives  in  Pediatric  Virology,  Children's  Hospital, 
Washington,  D.C. 

Annual  Association  Meeting  of  Radiologists,  Washington,  D.C,  "Viruses  and 

Cancer". 

Annual  Meeting  of  the  Society  of  Experimental  Biology  and  Medicine,  Bethesda, 
Md . ,  -  d  i  nner  speaker . 

Lecture  on  Virus  Diseases,  USPI-S  Lecture  Series,  Staten  !  si  and  USPHS  Hospital 

Bnternational  Congress  of  Pediatrics,  Montreal  ~  speaker  and  panel  nroderator. 

American  Cancer  Society  Meeting,  Rye,  !\!ew  York  -  seminar  on  cancer  viruses. 

Lobund  institute,  U.  of  Notre  Dsme,  Indiana  -  seminar  on  cancer  viruses. 

S^fiinar  on  "Respiratory  Virus  Diseases  in  Livestock",  Pfizer,  Terra  Haute, 
Indiana. 


Awards. 


Alumni  Merit  Award,  St,  Louis  University. 


Serial  No.  NIAID  -  69 
1.  Infectious  Diseases 
2o  Virus  and  Rickettsial  Dis« 
3o  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1959 


Part  A. 


Project  Title:  The  Etiology  of  Primary  Atypical  Pneumonia:  The 
Biology  and  Natural  History  of  the  Agent  (Eaton) 
Associated  with  Cold  Agglutinin  Positive  Atypical 
Pneumonia 

Principal  Investigator:  Dr.,  Robert  M.  Chanock 

Other  Investigators:     Dxo  Maryjane  K.  Cook,  Dro  Robert  J.  Huebner 

Cooperating  Units:      Dr.  Jo  Kingstonj,  Dr.  Henry  BIoohij  Dr.  M.A. 

MufsoHj  and  Dr.  F.  Gordons  Bureau  of  Medicine 
and  Waval  Medical  Research  Institute^  U.S.  Navy 

Man  Years  (calendar  year  1959) : 
Total:  50/12 

Professional:     10/12 
Other:  40/12 

Project  Description: 

Objectives:  1)  To  characterise  the  agent  first  described  by  Eaton 
as  to  its  capacity  for  growth  in  various  host  systems  and  to  quantitate 
such  growth  \^en   it  occurs.  2)  To  deploy  the  infoiBsation  gained  in  objective 
1  to  develop  serologic  tools  other  than  fluorescent  antibody  microscopy 
for  use  in  serodiagnoses  and  epidemiologic  surveyso  3)  To  study  the 
natural  history  of  infection  with  Eaton  agent  in  children  and  ajBong  military 
recruits »  and  continue  the  search  for  other  viral  agents  causing  pneuisonia. 

Major  Findings:  A)  Study  of  infection  by  Eaton  agent  has  been 
hsa^ered  by  the  difficult  and  tiae^consuining  techniques  required  at  present 
for  the  determination  and  quantitation  of  antibody  and  for  isolation  of  the 
agent  frosa  infected  individuals.  For  antibody  studies  infected  chick  embryos 
must  be  sectioned  in  a  cryostat  (siicrotom®  housed  in  a  deep  freeze).  These 
sections  are  then  used  for  the  detection  of  antibody  essiploying  the  fluorescent 
antibody  technique.  Until  the  present  no  experimental  host  other  than  the 
13  day  chick  eiabryo  has  been  available  for  serial  passage  of  this  agent. 
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Recently,  vsorking  with  Ds-o  Gordon's  group  at  the  Naval  Medical 
Research  Institute,  we  have  been  able  to  grow  Eaton  agent  in  tissue  cultures 
derived  from  a  4-day  old  chick  erabryo  yolk  sac  endoderuial  cells.  The  agent 
has  been  passaged  5  times  in  these  cells  and  tissue  culture  fluids  have 
been  shown  to  contain  100  infectious  doses  per  ralo  by  back  titration  in 
eggso  Studies  of  the  optissum  conditions  for  grov^th  and  the  quantitative 
aspects  of  multiplication  are  now  in  progress.  Thus  far  attempts  to  detect 
a  complement- fixing  antigen  have  been  unsuccessful. 

B)  The  role  of  Eaton  agent  in  human  respiratory  disease  has  been 
a  controversial  one  since  its  first  recognition  in  1943.  Therefore,  studies 
en^loying  the  fluorescent  antibody  technique  as  an  epideaiologic  tool  tissre 
undertaken  in  this  laboratory  in  an  attempt  to  clarify  the  status  of  this 
agent.  Studies  in  adults  indicated  that  aggro xmatei^  85^  of  cold  agglutinin 
and/or  streptococcus  MGjjositivQ  sporadic  atypical  pneuisonia  and  2^  of  cold 
agglutinin 9  streptoeoccus  MG  negative  pneumonia  were  associated  with  Eaton 
infection  as  deterained  by  fluorescent  antibody.  The  illnesses  in  these 
patients  covered  a  13  year  period  and  were  from  diverse  geographic  localities 
hoih   in  and  outside  the  United  States.  Eaton  agent  tvas  recovered  from  2  of 
10  individuals  in  this  group  from  v^iom  frozen  specitaens  were  available. 

A  study  of  children  hospitalized  with  lower  respiratory  tract 
disease  over  a  i6°EEonth  period  indicated  that  1^  of  such  illness  was 
assosiated  lisith  infection  wi-fch  Eaton  agent.  Analysis  of  the  serologic 
findings  in  children  mth  etiologicaliy  undiagnosed  iilnessg  in  children 
with  respiratory  illness  associated  with  other  viruses  (para-influenzaj, 
influenzsj  adenovirus^  etCo)j  and  in  control  children  laithout  respiratory 
disease  suggested  that  Eaton  agent  played  an  etiologic  role  in  a  significant 
proportion  of  illness  in  the  first  group. 

Studies  carried  out  at  a  Marine  recruit  training  center  indicated 
that  approsiraately  70^  of  all  clinically  diagnosed  pneussonia  was  associated 
with  Eaton  infection.  In  addition,  23^  of  the  febrile  respiratory  illness 
without  pneumonia  ©as  associated  with  this  agent*  Coniparable  controls 
(recruits  free  of  respiratory  illness)  had  a  significantly  losjer  rate  of 
infection  (6%),  During  the  12°e?eek  training  period  ©n©  recruit  in  every 
100  was  hospitalized  isith  an  Eaton  positive  pneumonia.  Infection  mth 
Eaton  agent  occurred  in  12  of  every  iOO  recruits  during  the  training  cycle. 
These  findings  indicate  that  one  clinically  recognizable  pnei^onia  occurs 
for  every  12  infections,  a  high  rate  of  pneumonitis  eahen  co^ared  with  other 
respiratory  agents.  Ig^ortant  informatian  bearing  on  the  spread  and 
coKEiunicability  of  Eaton  infection  isas  gained  during  this  study.  Adenovirus 
infection  occurred  at  a  very  lo^  rate  during  this  period  and  thus  did  not  coEi- 
pllcate  the  picture  of  Eaton  infection.  Other  kno«!^  respiratory  viruses 
Kfer®  also  inactive. 
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Significance  to  the  Program  of  the  Institute:  As  demonstrated 
during  the  last  year  the  consequences  of  infection  with  Eaton  agent  appear 
to  be  of  considerable  public  health  importance  in  the  pediatric  age  group 
as  well  as  in  military  recruits,  the  only  groups  so  far  studied.  The 
importance  of  this  agent  in  other  populations  is  a  pressing  problem  and 
gerrflane  to  the  prograsa  of  our  Institute. 

Proposed  Course  of  Project?  One  of  the  unsolved  problems  of 
Eaton  infection  is  the  effect  of  cheinotherapy  upon  the  course  of  illnesso 
A  double=blind  controlled  chemotherapy  study  to  test  the  efficacy  of 
Declomycin  is  novtr  in  progress  at  the  Parris  Island  Marine  Recruit  Center 
in  collaboration  vdth  the  Bureau  of  Medicine  of  the  United  States  Navy, 
The  high  rate  of  Eaton  positive  pneumonia  at  this  base  provides  an 
unparalleled  opportunity  to  carry  out  such  a  study. 

Study  of  the  agent  in  tissue  culture  and  attempts  to  develop 
sin¥>ler  serologic  test  procedures  will  continueo  If  suffisiam  quantities 
of  virus  can  be  obtained  in  tissue  culture  an  attefipt  will  be  made  to 
prepare  an  inactivated  vaccine  aiiich  can  then  be  tested  at  Parris  Island 
Marine  Recruit  Centers 
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Publications  other  than  abstracts  frora  this  projects 

Chanocks  R.Moj  Cookg  MoK.j  F0X9  H.H.j  Parrott,  R»H.j  and  Huebner,  R.J^s 
Serologic  Evidence  of  infection  vaith  Eaton  agent  in  childhood 
lower  respiratory  illness*  NoE<,JoM«  In  presso 

Johnsons  RoTos  Cook,  M«Ko,  Chanockj  ReMo,  Bueschers  E.Lav  Family 
outbreak  of  primary  atypical  pneumonia  associated  with  the 
Eaton  agent*  N.E.j«M.  In  press. 

Cooks  M.K»j  Chanock,  RoMoj  F0S9  H0H09  Buescherj,  E.Lo,  Johnson,  RoTo, 
and  Huebners  RoJoS  Studies  on  the  role  of  Eaton  agent  in  lower 
respiratory  tract  illnesso  Evidence  for  infection  in  adults. 
British  Med«  Jo  In  press. 
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Project  Title:  Study  or  Viruses  as  Causes  of  Respiratory  Sllness 
tn  Invancy  and  EarSy  C'ni  idhood. 

Pr  E  net  pa  i  investigator:  Dr.  Robert  f-'j.  CiTancck 

Other  investigators:     Drs.  Karf  M.  Johnson,  Maryjane  K.  Cock, 

Robert  J,  Huebner,  and  Albert  Z.  Kapiki'c 

Cooperating  Units:      Dr.  Robert  Parrott,  Children's  Kospitai 

Research  Foundation,  Washington,  D.  C 

Man  Years  Ccalendar  year  1959): 
Total:         30/12  . 
Prove ssionai  t        5/12 
Other:         25/12 

Project  Description: 

0!lL?£"J'.ibL?^'>   '•  To  search  for  new  agents  responsibSe  for 
respiratory  illness  in  infancy  and  childhood.  2.  To  delineate  the 
epidemiology  of  viruses  which  have  recently  been  associated  v.'ith 
respiratory  illness.  3.  To  continue  the  study  of  certain  well 
established  respiratory  viruses,  i.e.,  thi&ir  epidemiology  and 
contribution  to  the  overall  respiratory  disease  e;<per{cnce  during 
infancy  and  childhood, 

l^SJl"'J9^J;».ilI!i?-L2,y§ili.  Infants  and  chtfdren  with  respiratory 
iitness  end  suitable  controls  without  such  illness  v;i SI  be  studied 
at  Children's  Hospital  of  D.  C.  The  severe  lov;er  respiratory 
syndromes  wiSI  be  investigated  in  hospitalized  patients  v,'htie  the 
milder  febrile  respiratory  disease  syndrcmes  X'llU    be   studied 
among  clinic  patients. 


Part  B  included:  Yes  /  X  /    i\'o  / 
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The  main  ernphasss  Villi    be  or>  the  use  of  various  tissue  cuBtufe 
systems  and  the  viucrescent  antibody  technique  for  virus  5  so! at  ton. 
An  attempt  viii8  be  made  to  inocuiate  specimens  from  patients  directly 
into  tissue  culture  without  prior  freezing  and  thavijirig  since  such 
treatment  appears  to.rapiidfy  inactivate  respiratory  syncyli a!  virus 
and  the  current  strains  of  tnf iuenza  3.  Fluorescent  antibody  techniques 
win  be  appSied  to  the  search  for  agents  v/hich  may  posssbiy  groiv  in 
tissue  culture  wtthdut  causing  ceii  destructive  effects. 

fi1g.iQr^,Fj.nd  cncis; 

.^ESlLi£liiM§n^S™Xi£y.S§S*  During  the  past  year  the  para-" influenza 
viruses  types  t  and  3>  which  vfere  first  Isolated  in  thts  laboratory- 
have  continued  to  be  a  significant  cause  of  respiratory  illness  in 
chiSdren.  Over  a  tvio'='year  period  in  a!i  seasons  fhese  agents  have  been 
recovered  from  6,f  of  children  with  alf  types, of  respiratory  illness  and 
sefoSogic  studies  have  indicated  their  contribution  to  illness  may  be 
as  high  as  26%  for  severe  hospital i sable  respiratory  disease.  These 
Viruses  are  associated  w!th  40^  of  acute  iarVngotracheobronchltis  Ccroup) 
which  Is  the  raost  sei^Eous  type  of  respiratory  illness  occurring  in 
infancy  and  early  chijdhood.  The  influenza  and  adenoviiruses  contribute 
signif ccantly  to  the  overall  respiratory  picture,  but  at  a  lower  rate 
than  the  psra^ Influenza  viruses.  Employing  ses'-oSogic  techniques  all 
these  viruses  Cpara* influenza,  influenza^,  and  adenoviruses^  account  for 
approximately  36^'  of  ail  hospital izabie  respiratory  illness  in  childhood. 
Recent  studies  have  indicated  that  the  newly  recognized  respiratory 
syncytia!  virus  CCCA)  may  be  an  important  agent  .in  childhood  illness. 
Serologic  studies  carried  out  from  November  1958  through  April  1959  on 
445  children  with  hospital izabie  respiratory  illness  revealed  that 
Infection  vvith  respiratory  syncytia!  virus  had  occurred  tn  19^  of  the 
group  with  a  pea!-c  incidence  of  32,^  during  January  1959. 

Other^vjnjse^:  Adenoviruses,  enteroviruses  and  PAP  virus  have 
also  been  demonstrated  during  these  studies.  When  ali  of  these  and 
other  experiences  can  be  fuMy  elucidated  *"=»  the  question  of  the  total 
araount  of  respiratory  illness  explainable  by  known  Candp  of  course;, 
demonstrable}  ..viruses  can  be  examined. 

S^ls[?ii-|gen.c,e.J'o..the..Progr5m..o;i;^tte  Re  sp  i  r  ator  y 

disease  is  the  most  conaTion  infectious  ailment  of  man.  Such  infections 
occur  most  conmtoniy  and  tn  their  severest  form  during  infancy  and 
early  childhood.  Detailed  knowledge  of  the  agents  responsible  for 
respiratory  disease  and  their  natural  history  are  a  necessary  prelude 
to  attempts  at  either  imraunoprophyiaxis  or  chemotherapy.  As  has  been 
shovm  with  the  para*' Influenza  viruses  the  benefits  to  be  derived  from 
studies  arnong  children,  are  not  Hmited  to  this  age  group  since  the 
nevfjer  respiratory  agents  discovered  in  childhood  illness  are  also 
associated  with  infections  which  may  produce  a  generally  milder  iSlness 
in  adults. 


Sertol  ::  .  :  .IID  ^  69 


£ll9S2sed__Coy:;se^_o;;^  St  is  piannod  viiat  tii  [  s  s-t';.:dy 

villi   conttnue  for  a  period  or   sevoral  years.,  stnce  a  farge  segrnent  or 
chiidhood  resptratory  cilness  remains  to  be  elucidated.   In  addition, 
viruses  responsible  for  respiratory  iNness  vary  at  different  times 
and  in  different  localities.  Therefore,  survet I Pance  should  continue 
in  order  to  comprehend  a  larger  picture. 


Serral    Wr, .    W3A«D  -   69  A 
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Part  B.._  HonorSj  Avfsrds,  and  Pub!  ecatlons 

Pub i feat  tons  ether  than  abstracts  from  this  project; 

Chanockj  R.,!vi.„  Vargosko.*  A.,  Luckey,  A,,  Cook,  M.K.j,  Kaplktan,  A,Z,p 
and  Relchelderfer,  T.  Assoclatton  of  hemadsorpt ton  viruses  with 
respiratory  liiness  in   childhood.  J^A.M.A.,  i69s  3AQ'^554,    1959, 

Parrotts  R.H.,  Vargosko,  A.,  Luckey,  A.,  Kim,   HoW.,  CurKnings,  C.j, 
ansd  Chsnockj,  R.M.  CSinical  features  of  Infection  with  hemadsorp.  i-. 
viruses.  New  England  J.  PIb6.,   260;  73H733,  !959. 

Vargosko,  A. J.,  Chenock,  R.M.,  Huebner,  R.J,,  Luckey^  A^H.;,  Klm^  H»W. 
Curtijntngj  C.^  amd  Parrott^  R«K.  Association!  of  type  2  hemadsorptsc 
Cparainf Sueoza  !)  virus  and  Aslars  influenza  A  virus  with  infectiouf 
croup.  Msw  Engjand  J.  Wed.,  26[;  !"9,  1959, 

Honors  arsd  Awards  Relating  to  this  Project; 

Elected  Associate  ffember  Acute  Respiratory  Disease  CofraDissiorii,  Armed 
Forces  Epictemioiogy  Boards 
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Part  A. 


Project  Title:  Study  of  resp i rai-ory  virus  illness  in  a  v^elfare 
orphanage. 

Principal  Investigator:  Dr.,  Robert  M.,  Chanock 


Other  J nvesti gators t 


Or,  K,  M.  Johnson^  Dr„  A^Zo  Kapikian, 
Dr,  R,  J»  Huebner 


Cooperating  Units: 


Dr,  J.Ao  BeiU  Epidemiology  Sectionj,  LID 
Drc  F.Mo  t^festrota^,  "        "      "  and 
DoC»  Welfare  Department 


Nfen  Years  ((calendar  year  19595: 
Total:        62/12 
Professional:   12/12 
Other:        50/12 

Project  Description: 

tib.iectjyes;  To  elucidate  the  naturai  history  of  certain  newly 
discovered  respiratory  viruses  by  means  of  a  iongitudinal  study  of  an 
orphanage  population, 

MilfeS^S_=iSffij£iiSi°  The  population  under  study  is  an  orphanage 
nursery  In  the  District  of  Columbia  Csee  Project  NiAJD-=56)  vjhose 
average  population  is  90-=  100  chi Idren  between  the  ages  of  6  months  and 
3  years.  The  turnover  of  infants  and  children  is  rather  rapid  and,  as 
a  result^  a  great  deal  of  respiratory  illness  occurs  in  this  population 
throughout  the  year. 

Rectal  temperatures  are  taken  twice  a  day  and  the  population  is 
csrefully  observed  by  a  full-time  pediatrician  who  also  provides  medical 
care.  Throat  and  rectal  swabs  are  collected  three  times  a  week.  Serum 
specimens  are  obtained  on  admission  and  discharge  and  at  various 
intervals  between «  Throat  swabs  are  tested  in  monkey  kidney  tissue 
culture  for  the  presence  of  various  tnyxoviruses.  Serum  specimens  are 
tested  for  antibody  to  the  various  myxovi ruses  and  other  respiratory 
agents  by  the  neutralizstionj  heniagg  iutination^' inhibit  ion  j,  or  ccsnplement 
fixation  technique.  Laboratory  data  are  then  correlated  with  clinical^ 


Part  B  included 


Yes  /X/ 


Se- 


bacterioiogicalj,  and  epideniiologjca!  information  ja  an  effort  to 
determine  qualitative  and  quantitative  viriis^diseciS©  relationships^ 

l^a^Jor  Findings; 

g^y^r  j ty  qi   P,r in-jary,,  iof ect  j,pn^„  w i th  Para i  rif  i usnza  3;  Three 
outbreaks  of  parainfluenza  3  virus  infection  wer<?  observed  during  the 
past  year.  The  outbreaks  occurred  in  December^  iSSS,  January,  1959; 
f^ferch,  1959;  and  May=-Augustj,  i959„  During  thest;  outbreakSj,  parainfluenza 
3  virus  v;as  recovered  from  !23  infants  and  chi  I'ireno  Approximately 
iO^  of  aii  infected  children  developed  a  cliniCcTlly  recognizable 
pneumoniao  The  occurrence  of  pneunson i a  associated  with  a  parainfluenza  3 
infection  was  limited  ahrsost  exclusively  to  thc'3©  infants  and  children 
who  were  undergoing  their  first  experience  v/itii  this  agent  and  thus, 
for  this  group,,  the  rate  v.'as  20^0  infection  w;.-s  associated  with  a 
febrile  iliness  in  approximately  80^  of  children  who  were  without 
neutralizing  antibody  prior  to  exposursa  Febrile  illness  occurred^, 
but  significantly  less  often  among  children  who  possessed  neutralizing 
antibody  prior  to  infectiooo  These  findings  provide  excellent  support 
for  the  contention  that  parainfluenza  3  virus  causes  febrile  respiratory 
i 1 InesSo 

Reinfection;,  wj'th,.fi^rain£!uenza 5;  Th5  frequent  observation  of 

infection  in  individuals  already. possessing  neutralizing  antibody 
suggested  that  reinfection  with  this  agent  is  not  an  uncommon  event <, 
The  occurrence  of  such  reinfection  within  a  I  to  6  month  period  was 
documented  for  16  children  from  whom  virus  was  recovered  during  the 
first  or  second  outbreak  and  from  whcflr<  v iritis  was  again  recovered  during 
the  second  or  third  outbreak.  Serological  studies  confirifned  the 
occurrence  of  both  infections  in  these  individuals  and  antigenic  sanaiys!? 
failed  to  indicate  any  differences  in  the  viruses  recovered  during  the 
first  or  second  infectiono  Febrile  illness  was  generally  associated 
with  the  first  infections  while  the  second  infection  usually  occurred 
without  concurrent  Illness,  The  risk  rif  reinfection  for  children  in 
residence  duriri  a  subsequent  outbreak  was  approxsfTKstely  20J^,  Th©  ease 
with  which  rein  -ectjon  occurs  with  this  virus  suggests  that  reinfection 
after  a  long  irfervalj,  when  neutral  izirq  antibody  may  have  decreased 
to  very  low  leveISi>  may  be  associated  with  mi  Id  upper  respiratory 
illness  of  the  type  described  as  the  connion  cold.  Support  for  this 
hypothesis  is  the  finding  that  adult  vaiunteers  with  neutralizing 
antibody  respond  to  infection  with  a  "ccOTiran  coid"°iike  picture 
when  virus  is  given  ^^'''jpi kian^  Chanock;  Huebner^  Ward  (unpublished)^, 
and  D.Ac  Jo  Tyrrell  et  aL^  8r5t,  Medo  J».^  ^5ovo  7,,,    !959}„ 


Serial  NOo 


Respiratory  Syncytial  Virus;  A  rather  abrupt  outbreak  of  febri le 
! 1 Iness  in  which  39  of  the  69  chl Idren  in  residence  had  onsets  of 
fever  within  a  4-day  period  was  apparently  associated  with  respiratory 
syncytia!  virus.  Serological  tests  indicated  that  approxirrtately  90^ 
of  children  in  residence  during  that  interval  developed  antibody  for 
respiratory  syncytial  virus.  Unfortunate  I  yj,  virus  was  recovered  from 
only  one  of  the  children.  The  great  difficulty  in  recovering  this 
agent  reported  previously  i(r!a!<;es  any  definitive  epidemiologic  associS"' 
tlon  of  infection  with  Illness  difficult.  Until  better  methods  for  virus 
recovery  are  available,  the  evidence  that  this  agent  caused  respiratory 
i I Iness  wl 1 1  likely  remain  tentative. 

Significance  to  the  Program  of  the  institute;  The  information 
gained  during  the  parainfluenza  3  virus  outbreaks  has  provided  definl^ 
tive  evidence  that  this  agent  causes  febri  ie  respiratory  i I Iness  and 
pneujiKsnia,  !ln  additioRj,  the  quantitative  aspects  of  infection  In  terms 
of  how  often  febrile  illness  occurs  during  primary  infection  or  rein" 
fection^  were  elucidated  for  the  first  time.  The  occurrence  and  clinica! 
consequences  of  reinfection  were  described  for  the  first  time.  All  of 
these  findings  are  essential  to  our  understanding  of  the  natural 
history  of  the  parainfluenza  viruses  and  have  a  bearing  on  th©  practice  I  = 
ity  of  various  inimunoprophy lactic  measures  that  will  be   attempted  In 
the  next  fev\/  years,  implications  of  these  findings  to  the  problem  of 
mild  upper  respiratory  illness  Ccorranon  cold)  in  adults  are  also  of 
some  importance. 

Proposed  Course  of  the  Pro.iect;  The  project  will  continue  in 
an  effort  to  gain  a  better  understanding  of  the  newer  respiratory   ^ 
vlruseSo  Unforirsation  bearing  on  the  natural  history  of  the  other 
parainfluenza  viruses  Ctypes  I  and  2)  and  M'=25  virus  Cwhich  will 
probably  be  classified  as  parainfluenza  4)  is  sorely  needed  and  can 
only  be  obtained  by  the  type  of  longitudinal  study  possible  at  Jr, 
ViHage,  If   is  hoped  that  opportunities  to  study  the  natural  history 
of  respiratory  syncytial  virus  will  also  occur,  Experi mental  vaccines 
for  the  parainfluenza  viruses  will  be  evaluated  for  their  effectiveness 
in  preventing  Infection  and  illness. 
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Part,, Bo  Honors^  Awards^,  and  Publications 
Publications  other  than  abstracts  from  this  project: 


Honors  and  Awards  relating  to  "this  ps-oject: 

Invited  to  speak  before  Laboratory  Section^  American  Public  Health 
Association,  on  "Serologic  Diagnosis  of  Parainfluenza  infection''^ 
based  on  outbreaks  studied  at  Junior  Village  =  October.,  1959, 
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Project  Title*  Laboratory  Studies  of  Newly  Recognised  Viruses  Associated 
with  Respiratory  Illness 

Principal  Investigator*  Dro  Mary jane  Ko  Cook 

Other  Investigators*    Dto  Robert  Mo  Chanock,  Dto  Robert  J«  Huebner, 

Dr.  Karl  M.  Johnson,  and  Dr«  Francis  R»  Abinanti 

Cooperating  Units*      None 

Man  Years  (calendar  year  1959)* 

Totals  20/12 

Professional*  10/12 

Others  10/l2 

Project  Descriptions 

Objectives*  1)  To  investigate  the  biologic  and  antigenic  properties 
of  the  newly  recognised  para-influensa  viruses  associated  with  respiratory 
illnssso  2)  To  deterasin©  the  signifieance  of  shared  antigens  among  the  p^s&° 
influenza  viruses o  3)  To  determine  if  previous  infection  with  heterologous 
para^infiuensa  viruses  affect  the  course  of  infection  and  virus  ssultiplicationc 

Methods  E««)loved8  The  standard  serological  tools  of  virology  => 
neutralisation J  eoffiplesieht  fixationg  and  hemagglutination  inhibition  -  are 
esepioyed  to  detenoine  the  antigenic  specificity  and  existence  of  shared 
antigens  is&ong  the  para^^ influenza  viruseso  Haigsters  are  infected  ^ith  various 
para-influenss  viruses  and  the  course  of  infection  and  lesion  production 
quantitatedo  These  anisals  are  then  challenged  at  1  to  3  saonth  intervals 
with  the  hoHologous  or  s  heterologous  para- influenza  virus  ami  the  effect  of 
previous  infection  upon  virus  multiplication  is  detensrained. 


Part  B  Included  Yes  /Tl  No  ^7 


=2=       Serial  No.  NIAID  -  70 

Major  Findings?  The  newer  rayxoviruses  (hemadsorption  type  1, 
hemadsorption  type  2,  and  CA)  vjqtq   found  to  be  unrelated  antigenically  to 
the  influenza  viruses  types  A,  B,  or  C«  In  addition,  the  newer  rayxoviruses 
were  shown  to  be  distinct  from  each  other  in  CF  tests  entploying  soluble, 
tissue  culture,  or  egg  fluid  antigens*  Although  these  agents  were  distinct, 
they  appear  to  coisprise  a  group  with  taxmps   and  Nevvcastle  disease  virus  in 
which  coasDton  antigens  exist,  each  meciber  being  related  to  at  least  one 
aefljber  and  frequently  to  tvso  or  rsore  tasiabers  of  the  groupo  The  occurrence 
of  the  conanon  antigens  plus  certain  biologic  propertiesj  such  as  the  occurrence 
of  hemolytic  activity  against  certain  types  of  erythrocytes,  clearly  sets 
these  agents  apart  from  the  influenza  virusesc.  The  newer  agents  have  been 
classified  as  para- influenza  by  an  International  Coaaaittee  of  Virus  Nomen- 
clature (see  reference  2)  -  para-influenza  i  s  hemadsorption  type  2, 
para° influenza  2  =  CA,  and  para^influenza  3  =  hemadsorption  type  lo 

Antigenic  sharing  is  not  manifest  in  tests  with  seruro  from  individuals 
or  animals  undergoing  priraary  infectiono  However,  if  previous  para=influenza 
antigenic  experience  has  occurred,  heterologous  responses  are  more  likely  to 
occur  following  infection  or  iraaunization. 

Antigenic  distinctness  of  para- influenza  1  and  3  viruses  was  confirmed 
in  hamster  challenge  experiments  in  wliich  previous  infection  with  one  of 
these  viruses  did  not  modify  subsequent  response  to  the  heterologous  agent 
when  it  was  administered  1  month  latere  Hosnologous  protection  was  demonstrable 
for  at  least  3  months  for  para-influenza  3  viruSj  but  after  1  month  such 
protection  was  minimal  for  para-influenza  1  (HA-2)  virus© 

A  study  of  para^influenza  3  viruses  recovered  from  humans  infected 
in  various  countries  (U^So,  Canada j,  Great  Britain,  France  and  Australia), 
and  during  different  years  (1955=1959)  failed  to  indicate  the  existence  of 
antigenic  variationo  This  finding  is  of  soiae  iisportance  when  coupled  virith 
the  deraonstration  that  this  agent  is  capable  of  readily  infecting  huKsns  who 
possess  antibody  from  previous  infectiono  Thus 9  there  appears  to  be  little 
selective  pressu?©  exerted  on  this  virus  to  siutat©  and  change  its  antigeni© 
configuration^  an  occurrence  vthich  is  characteristic  of  influenza  A  viruseso 

Significance  of^  Proc^jrM  for  the  Institute:  Knowledge  of  the  antigenic 
projperties  of  the  para-influen^a  viruses  is  required  in  order  to  perform 
eaaaningful  epidemiologic  studies  ^ith  these  agentso  The  probleea  of  antigenic 
overlap  is  iiroortant  when   atten^ts  sr©  made  to  interpret  the  results  of 
serologic  studies  designed  to  measure  the  contribution  of  each  agent  to 
respiratory  diseaseo  The  findings  relevant  to  the  broadening  of  serologic 
response  in  which  antibody  develops  for  viruses  «^ich  th©  host  has  not 
e^erienced  has  in^lications  both  in  th®  study  of  antigenic  interrelationships 
and  in  the  interpretation  of  the  results  of  serologic  tests  employed  for  virus 
diagnoses  and  epidemiologic  survey. 
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The  finding  of  lack  of  resistance  to  hoaralogous  challenge  vaith 
pasa" influenza  1  virus  1  month  after  primary  infection  has  iisiplications  in 
both  the  natural  history  of  this  ^irus  and  in  studies  designed  to  test 
various  methods  of  inanunoprophylasiso 

Proposed  Cougse  of  the  Pgojeetii  The  possibility  of  antigenic 
variation  in  para^influenza  3  and  also  in  para=infiuen2a  1  and  2  viruses  must 
continue  to  be  investigatedo  The  roost  pressing  ps-obieaj  at  the  nHJOsent  appears 
to  be  that  of  understanding  the  effect  of  previous  infection  and  neutriSlizing 
antibody  upon  subsequent  infection  and  the  clinical  consequences  of  such 
infectiono  Experimental  aniraal  host  systems  and  c|uantitative  descriptions 
of  such  infection  in  such  hosts  are  now  available  to  pursue  this  probleas. 
Attempts  will  be  made  to  obtain  attenuated  variants  of  the  para-influensa 
viruses  by  growth  on  tissue  cultures  held  at  low  teaaperatures  of  incubation 
(a  procedure  which  has  recently  been  successful  with  poliovirus)o  Such 
variants  will  be  tested  for  their  capacity  to  inaaunize  and  laodify  the  conse- 
quences of  subsequent  infectiono 
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Publications  other  than  abstracts  frora  this  project » 

Cook,  fiSoK.,  Andrews,  BoEo,  Fox,  H«Ho»  Turner,  HoCo,  James,  WoD.,  and 

Chanock,  RoM<,j  Antigenic  relationships  araong  the  "newer"  myxoviruses 
(parainfluenza).  Aiaer«  Jc  Hyg»9  69i  250'-264,  May,  1959. 

Andrewes,  CoH.,  Bang,  FpB.,  Chanock,  R.M.,  and  Zhdanov,  V»Mo:  Para- 
influenza viruses  1,  2,  and  3s  Suggested  names  for  recently 
described  royxoviruses.  Virology,  8«  130,  May,  1959o 
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Part  Ao 

Project  Titles  Studies  of  Turaor^Producing  Viruses 

Principal  Investigator(s)  s  Dr©  Wallace  ?<,   Rowe  and  Dro  Robert  Jo  Huebner 

Other  Investigators:       Dr.,  Janet  Wo  Hartley,  Dro  Isadore  Brodsky, 

Dxo  David  Oo  White^  Dr<,  Alexander  Kohn 

Cooperating  Unitsi        Dr.  Herbert  Kahiers  and  Dro  Lloyd  W»  Lavvg  NCI 


Man  Years  (calendar  year  195? 
Totals     130/12 
Professional :30/l2 
Others     100/l2 


Project  Descriptions 

Objectives s  To  characterize  biologicallyj  serologically,,  biophysically, 
and  epidaniologicaliy,  viruses  which  produce  tumors  in  animals^ 

Methods  Easployeds  Application  of  standard  virologic  procedures  for 
quantitation  and  characteri£ation  of  aniraal  tua»r  virusesj  twith  particular 
eaqjhasis  on  development  of  tissue  culture  and  serologic  proceduresQ 


Ao  Mouse  polyoma  virus.  Work  with  this  agent  has  been  concerned 
with  additional  characterization  of  the  agents  studies  of  the  epidemiology 
of  infection,  and  studies  of  the  growth  of  the  virus  in  different  host  systems. 

(1)  In  newborn  mice  polyoma  virus  grows  to  high  titer  in  many 
organSi^  particularly  kidneys  and  salivary  glandso  Virus  r«nains  present 
throughout  life,  and  is  regularly  present  in  tumorso  The  most  sensitive 
method  for  recovery  of  virus  from  tv«tiors  is  cultivation  of  the  tissue  in 
vitro. 


Part  B  included!  Yes  ^^7  No  ^J 


=2=  Serial  No.  NIAID  -  71 

(2)  In  vseanling  raice,  which  are  refractory  to  tiaaor  developsaent, 
the  virus  multiplieSs  but  to  lower  titer  than  in  nevubornso  Excretion  of  vims 
is  minimal » 

(3)  In  suckling  hansters,  multiplication  of  viarus  is  also  rauch 
lower  than  in  neisfborn  mice,  but  tumor  development  is  rapido  The  virus  disappears 
rapidlyj  and  most  tio^rs  do  not  contain  detectable  viruso 

(a)   Extensive  epidemiologic  studies  have  disclosed  that  spon^ 
taneous  polyoma  virus  infection  of  wild  house  mice  is  psesent  in  ces-tain 
localised  areas  in  New  York  Cityo  Vis'us  vsas  recoves-ed  from  wild  mice  and 
from  floor  sweepings  containing  nesting  materialSo  No  evidence  of  infection 
in  other  wild  rodents  was  found « 

(5)  Variants  of  polycroa  virusp  differing  in  oncogenic  potentiality 
and  sensitivity  to  inhibitox^s  of  hemagglutination  have  been  encountered  and  ss-e 
under  studyo 

(6)  Studies  of  th©  relation  of  polyoma  infection  to  occurrence 
of  spontaneous  tumors  in  infected  laboratory  sjouse  colonies  have  indicated  no 
significant  influence  of  past  infection  on  tvaeior  incidences  However,  this 

was  not  unexpected^  since  natural  infection  of  laboratory  animals  occurs  mostly 
after  the  infant  period  and  such  infections  almost  never  result  in  tumor 
productiono 

Bo  Friend  mouse  leukemia  viruSo  A  cooplement  fixation  procedure 
has  been  developed  vdiich  appears  to  be  specific.  However^  the  virus  is  a 
poor  antigen;  and  CF  antibodies  do  not  develop  without  hyper immunization; 
consequently 3  the  test  cannot  no^^;,  at  leasts  be  applied  to  epid^aio logic 
studieso  Growth  studies  have  been  made^  and  neutralisation  tests  are  being 


C«  Visceral  lyn^homatoeis  virus  of  chickenso  The  virus  isolated 
from  the  RPL  12  transplantable  visceral  lyi^homatosis  virus  by  Sharpless  and 
Burmester  has  been  studied  in  this  laboratory  in  tissue  cultures  of  chick 
estbryo  livero  Also  serological  surveys  of  chicken  flocks  and  virus  distribution 
studies  in  artificially  inoculated  chicks  have  been  donco  Antibodies  to  this 
agent  are  extressely  prevalent  among  coesiercial  chickens .  In  all  flocks  tested  ^ 
80  to  9C^  of  animals  had  neutralising  antibody  for  the  agento  The  virus 
infects  the  baby  chicks  readily  by  tracheal  instillation  and  produces  primarily 
an  enteric  infection  with  large  amounts  of  virus  escreted  in  the  droppings^ 
It  is  hi^iy  contgficMSo  Serologic  studies  are  in  progress  to  deteroilne 
v^ether  this  virus  is  actually  the  visceral  lysi^omatosis  virus  or*  as  seems 
likely^  Eoise  esetraneous  agente 

Oo  Studies  of  papilloma  viruseso  Tt^e  Shope  raii^it  pspilloea  virus 
has  Sjeen  studied  for  the  possibility  of  ad^ting  it  to  growth  in  tissue  culture 

and  for  the  possibility  of  activating  piipiilo«a  virus  from  the  apparently 
non«=virus  carrying  viry's^induced  careinesa  of  ^e  W2o  Howeverg  results  to 
date  have  been  essentially  negatives  Coapsirable  studies  sr©  slso  being  done 
with  hysan  wfsrt  @«terialo  Warts  r^stoved  fross  volunteers  are  passed  to 
volunteer  recipients  as  well  as  to  s  wide  variety  of  tissue  eulturess  Early 
results  indicate  successful  tskes  in  volunteers^  but  again  no  evidence  of 
destructive  ef feets  on  any  tissue  cultures 
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Significance  to  the  Program  of  the  Institute:  The  demonstration 
by  Stewarts  Eddy,  and  our  laboratory  that  polyoma  virus  can  be  handled  by 
standard  virologie  techniques  is  of  the  utSKist  in^jortance  to  the  field  of 
microbiology  in  general  o  A  virtual  re"4folution  has  occurred  in  many  major 
virus  laboratories  as  a  result  of  this  finding?  intensive  efforts  are  being 
made  in  many  areas  to  apply  standard  virologic  techniques  to  the  problBiis 
of  the  viral  etiology  of  cancer o  Thus^  the  possibility  that  the  general 
virologist  can  make  significant  contributions  to  the  tumor  problem  now  appears 
very  realp  and  consequently  this  program  would  appear  to  be  of  the  utmost 
importance  to  the  Institute* 

Proposed  course  of  the  Projects  Epidemiologic  studies  of  polyoma 
virus  and  visceral  lymphomatosis  virus  will  be  eontinuedg  with  particular 
reference  to  reservoirs  of  infection  and  influence  of  the  mode  of  acquisition 
of  infection  on  the  occurrence  of  tuaiorso  Studies  will  continue  to  attempt 
to  devalop  in  vitro  systems  for  recognition  of  other  tuissor  viruses»  particularly 
the  Friendj,  Gross^  and  Schvijartz  leukemia  agents^  and  the  humanj  bovine^  and 
rabbit  papilloma  viiuseso 


Serial  No.  NIAID  -  71 

PHS-NIK 

Individual  Project  Report 

Calendar  Year  1959 

Part  Bi  Honors s  Awards ^  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Kahlers  Ho,  Rowej,  WoP«j  Lioyd,  B*Jo,  and  Hartleys  JoWoS  Electron  microscopy 
of  mouse  parotid  tumor  (polyoma)  viruSo  J<.  Nato  Cancer  Insto  1959, 
22s  647-6570 

Hartleys  JaWo,  and  Rowej  W»Ps  "Unmasking"  of  niouse  polyoma  virus  hema- 
gglutinin by  heat  and  RDEo  Virology,  1959^  7:249=250. 

Rowe,  W»P=8  Hartleys  JoW.,  EsteSj,  JoD. ,  and  Huebner,  RoJoS  Studies  of 
ffiouse  polyoma  viwus  infectiono  !«.  Procedures  for  quantitation  and 
detection  of  viruso  Jo  E?qp»  Medo,  19599  109s  379»S91, 

Brodskyj  loj  RowSj  WoPo,  Has'tley,  J-^Wo,  and  Lane,  WoT^s  Studies  of  mouse 

polyoma  virus  infectiono  II.  Virus  stability.  Jo  Exp.  Med.j  19599  109; 
439-447. 

Rowe,  WoP.t  Hartleys  JoW. j  Lsm^   L.tif.,  and  Kuebner,  R.J. s  Studies  of 

roouse  polyoma  virus  infection.  IIIo  Distribution  of  antibodies  in 
laboratory  swuse  colonies.  Jo  Exp.  fiSed.s  1959,  109:  449-462. 

Hartley,  J.W.,  Rowe,  W.P.,  Chanock,  R.M.,  and  AndrewSj,  BoE.:  Studies  of 
jBOuse  polyoma  virus  Infection.  IV.  Evidence  for  roucoprotein  ery-- 
throcyte  receptors  in  polyoma  virus  hemagglutinationo  J.  Exd.  Med., 
1959,  110:  81-91. 

Levy,  HoBo}  and  Brodsky,  I.:  The  effect  of  a  leukemia  virus  on  phosphorous 
uptake  by  mouse  spleen.  Cancer  Researches  i959»  J^j  477=78. 

Rowe,  WoP.j  and  Brodskyj,  I»:  A  grad©d=response  assay  for  the  Friend 
ieukesaia  virus.  J.  Nat.  Cancer  Inst.,  in  presso 

Lawj,  L.Wo,  Daive,  CoJ.,  Rowe,  WoP.,  Hartley,  JoW.t  Antibody  status  of 
mice  in  response  to  their  litters  to  parotid  tunsor  virus.  Nature, 
1959,  184 t  420. 
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Project  Title:  Continuing  Studies  of  Adenoviruses  and  Salivary  Gland 
Viruses  as  Exanples  of  Latent  Viruses^ 

Principal  Investigator:  Dro  Wallace  P«  Rowe 

Other  Investigators:     Dxo  Janet  W,  Hartley  and  Dro  Robert  Jo  Huebnex 

Cooperating  Units:      None 

Man  Years  (calendar  year  1959) 
Total:  2/12 

Professional:     l/l2 
Other:  l/l2 

Project  Descriptions 

Objectives:  To  characterize  the  salivary  gland  viruses  and  adeno- 
virusesj  and  to  determine  their  epidemiology  and  clinical  intportanceo 

Methods  Employed;  Serologic  epidemiology  and  virus  isolation  in 
tissue  cultureo  Studies  of  the  biology  of  adenoviruses  and  salivary  gland 
viruses  of  lower  animals » 

Major  Findings;  Salivary  gland  virus  was  isolated  from  tvso  cases 
of  neonatal  cytomegalic  inclusion  disease.  Serologic  studies  on  a  case  of 
fatal  disseminated  SGV  infection  in  a  leukemic  adult  indicated  that  the 
infection  was  priniaryj  and  no  activation  of  a  latent  infectiono 

•  Mouse  salivary  gland  virus  infection  has  been  found  to  be  highly 
prevalent  in  wild  raicej  virus  being  found  in  60=8C^  of  Mus  musculus  in  both 
rural  and  urban  areaso 

Part  B  included  Yes  ^7  ^°  EI 
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We  have  assisted  Myo  Kasel,  of  the  Laboratory  of  Clinical  Investi- 
gationsg  in  elucidating  an  adenovirus  enzyiae  affecting  erythrocyte  receptorso 

Significance  to  the  Program  of  the  Institute;  Saliva?y  gland 
virus  infection  is  of  much  interest  as  a  clinical  probleas  in  pediatricsg 
and  as  an  exceptional  model  of  latent  viral  infectiono 

Proposed  Course  of  the  Project;  Serologic  epidemiologic  studies 
of  human  SGV  infection  will  be  continued b  particularly  in  relation  to  congenital 
anomalies  and  neonatal  diseaseo  The  high  prevalence  |60°80^)  of  infection 
in  wild  mice  provides  an  excellent  opportunity  for  defining  the  natural 
history  of  this  virus  in  natural  mouse  populationsg  in  the  same  way  (and  at 
the  same  time)  as  the  field  studies  on  polyoma  (see  projects  Nos»  68  and  71). 
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Project  Titles  Studies  of  Mouse  Vfruses 

Principal  Snvestigatore  Dr.  Janet  W„  Hartleys  Dr.  WalEace  P.  Rowe 

Other  Invest tgatorss     Mr.  Lee  Smith,  Dr.  Robert  J.  Huebner 

Cooperating  Units:      None 

Man  Years  CeaSendar  year  19595 
Totals        S3/I2 
Professional  %       6/12 
Others        12/12 

Project  Descriptions 

Object ivesg  To  character  12©  and  develop  methods  for  recognizing 
infection  with  known  and  newly  recognized  mouse  viruses  for  the  purpose 
of  defining  and  eliminating  the  extrinsic  murine  agents  which  contarfiinate 
and  conplicate  studies  of  mouse  tumor  viruses. 

Methods  Effislo'ved;  SerologtCj,  tissue  culture,  and  antma! 
pathogenicity  studies.  Attempts  to  isolate  agents  frcfri  laboratory  and 
wild  mice,  arsd  from  spontaneous,  inducedj,  and  transplanted  mouse  tuniors. 
Studies  of  the  epidetssioJogy  of  the  agents  under  various  natural  and 
artificial  conditions. 

Major  Findings; 

I,  Of  the  known  mouse  viruses,,  reagents  for  serological  tests 
have  been  prepared  for  polyoma,,  nsouse  salivary  glands  ^s   PW,  and  L(M 
viruses J  such  materials  for  the  reported  strains  of  mouse  hepatitis  virus 
are  in  preparation.   Sn  addition,  during  studies  employing  laboratory  and 
wild  mice  several  isolations  have  been  made  of  apparently  previously 
undescrsbed  agents.  Two  of  these  have  been  sufficiently  well  characterized 
to  warrant  a, brief  dsseriptions 


Part  8  ineludeds  Yes  /   /   No  /X 
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a.  From  General  Purpose  Swiss  mfce  m  the  NIK  colony 

a  virus  has  beers  recovered  I'^htch  produces  a  fatal  infection  in  newborn 
to  !0-=day  old  mice;  histoiogica!  lessons  include  5  nf  I  arranatory  responses 
in  heart,  adrenal,  kidney,  and  brown  fat,  accompanied  by  intranuclear 
inclusion  bodies.  The  agent  may  be  grov/n  in  (nouse  embryo  tissue  culture^ 
in  which  it  produces  cytopathic  changes  and  inclusions;  It  is  ether 
resistant,  approximately  100  mmu  in  diameter,  and  produces  a  soluble 
complement  fixing  antigen.  The  infection  in  weanling  mice  is  highly 
contagious,  as  evidenced  by  development  of  antibody  in  un inoculated 
contacts;  virus  has  been  recovered  from  urine  and  nasal  mucosa  of 
experimentally  infected  v;eanlings  but  not  frora  saliva  or  feces.  This 
agent  has  been  provisionally  designated  as  myocardftis^adrenal itfs°" 
steatitis  CMAS)  virus. 

b.  Three  Isolations  of  a  virus  related  to  type  2  reovirus 

have  been  made  from  wild  mice  in  New  York  City.  The  agent  produces 
cytopathic  changes  in  mouse  embryo  and  monkey  kidney  tissue  culture, 
vilfh   characteristic  sntracytoplasmic  inclusion  bodies;  infected  tissue 
culture  fluids  contain  group-reacttve  complement  fixing  antigen  and 
hemagglutinin  for  human  type  0  erythrocytes. 

2.  In  preliminary  surveys  for  complement  fixing  antibody 
to  K  and  MAS  viruses  carried  out  for  a  number  of  strains  of  mice  in 
several  colonies,  it  appears  that  K  virus  infection  is  v/ide  spread 
but  of  generally  low  incidence  whereas  MAS  virus  infection  has  been 
found  prevalent  only  In   the  NiH  colony  General  Purpose  Swiss  mice 

C approximately  50^  of  retired  breeders J . 

3.  Use  of  the  mouse  antibody  production  fMAP}  test 
developed  for  polyoma  virus  is  being  evaluated  for  the  several  agents 
under  study  as  an  aid  in  rapid  detection  and  identification  of  naturally 
occurring  rnouse  viruses.   Bt  Is  highly  satisfactory  for  the  MAS  virus 
and  evidence  to  date  indicates  its  usefulness  for  K,  nsouse  reovirus  and 
LCM. 

S^i^qnif  icancetQ^.the  Program  of  the  institute:  In   the  widening 
studies  of  spontaneous,  induced  or  transplanted  mouse  tumors  it  is 
becoming  increasingly  necessary  to  define  natural  virus  experience  in 
mouse  populations  and  to  determine  their  role  in  tumor  etiology.  Such 
information  can  be  acquired  only  through  intensive  application  of 
virologic  methods  in  virus  isolation  attempts  followed,  when  successful, 
by  preparation  of  specific  reagents  and  development  of  serologic 
techniques  for  rapid  identification  of  isolates.  Serologic  techniques? 
where  effective,  are  invaluable  in  defining  the  experiences  of  expert" 
mental  and  wild  mouse  colonies.  The  (jeflnlfion   and  elimination  of 
extrinsic  viruses  in  tumor  passage  materials  and  In   the  breeding 
colonies  furnishing  the  host  systems  as  well  represents  the  first 
objective  that  must  be  achieved  before  precise  or  even  accurate 
.information  can  be  obtained  about  tumor  viruses  studied  In  such  systems. 
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Proposed  Course  of  the  Project;  Tissue  culture,  mouse  patho° 
genicity,  and  mouse  antibody  production  tests  Vifill  be  evaluated  and 
used  in  virus  isolation  attempts  from  normal  and  tumor-^bearing  mice 
from  a  variety  of  sources.  Serological  surveys  of  laboratory  and 
v;Ild  mouse  populations  wili  be  continued  and  extended  as  additional 
reagents  become  available.  Attempts  vii II  be  made  to  determine  the 
role  of  natural iy  occurring  mouse  viruses  with  respect  to  oncogenic 
capacity,  either  as  primary  or  secondary,  inciters,  or  as  possible 
interfering  agents  in  tumor  formation. 
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Part  A. 


Project  Title?  Study  of  Viral  Respiratory  Hlness  on  a  Universi- 
Campus. 

Principal  Unvesti gator;  Dr.  Kar!  M.  Johnson 

Otlier  Snvesti  gators: 


Cooperating  Unitss 


Dr.  Albert  2.  Kapiklan,  Or.  Robert  U. 
Ciianock,  and  Dr.  Robert  J.  Huebner 

Dr.  L.  M.  Dyke,  Dr.  R.  E.  Her,  University 
of  Mary! and.  Student  Health  Service 


Man  Years  Ccalersdar  year  19595 
Tota I ;       30/ 1 2 
Professional;  5/12 
Other;       25/12 

Project  Descrlpttons 

Oij.ieetives;  To  determine  the  importance  of  certain  newer 
respiratory  viruses  In  adult  Illness.  Study  specifically  designed 
to  compare  adult  experience  v/ith  that  seen  in  children  In  canparable 
geographic  area  and  at  similar  time. 

|-fet,hods...£'gpjoy.g4s  Students  reporting  to  University  of  Maryland 
Heafth  Service  on  Tuesdays  and  Thursdays  with  complaints  of  respirat(ry 
nature  are  examined  by  two  participants  in  study.  Histories  of  illness 
are  obtained,  physical  exsminations  performed  and  throat  specimens 
collected.  Acute  and  3==week  convalescent  blood  sannples  are  drawn,  ^ow 
respiratory  control  patients  are  obtained  v/here  possible. 

Throat  swabs  are  tested  in  nnonkey  kidney  and  Chang  liver  tissue 
cultures.  Paired  serum  samples  are  used  in  viral  antibody  studies. 


Ye« 


Serial  ^k).  NIAIID  -  75 


Ma.jor  Findgnc|s;   I.   In  general,  the  rates  of  virus  tsolation 
and  demoRstratton  of  canplemerst^-f  Extng  antibody  responses  to  M 
different  respiratory  viruses  were  much  lower  than  in  young  children 
studied  during  the  Sc?ne  period  of  time.  With  two  exceptions,  a  total 
of  50  illnesses  in  the  6'^'week  period  frc^  f^ovember  3  to  December  15, 
1958,  were  not  explainable  by  tests  for  knov/n  viruses. 

However,  fol lowing  the  Christmas  recess,  a  sharp  increase  in 
patients  seen  at  the  Health  Service  was  ciccompanied  by  the  appearance 
of  serologic  response  to  three  different  viruses.  Although  virus 
Isolation  was  not  achieved  Cprobably  due   to  problems  of  collecting 
and  holding  specirnens),  rises  in  cofflplement"f fxing  antibodies  were 
denfsonstrated  in  January  and  February,  1959  against  Influenzas  para-^ 
influenza  I,  and  respiratory  syncyHal  virus.  Although  numbers  of 
Individuals  were  not  comparable,  the  percentage  of  individuals 
reacting  to  inf  Iuen2a  B  and  to  respiratory  syncyi'ial  agents  were 
similar  to  those  seen  in  children  during  this  tinse. 

Preliminary  analysis  reveals  that  it  is  unlikely  that  JMnesses 
associated  with  evidence  of  a  given  virus  infection  can  be  linked  v/ith 
any  particular  set  of  clinical  findings. 

2.   Sn  November,  1958,  a  nev;  hemadsorption  virus  was  recovered 
from  a  student  with  an  iliness  indistinguishable  fron^  a  "consnon  cold". 
This  virus  has  been  characterized  and  v/as  shown  also  to  have  infected 
a  group  of  children  in  an  orphanage  at  about  the  sane  time.  , !n  all, 
35  strains  were  recovered.  The  new  virus,  calied  [VS~25  virus,  has  been 
shown  to  be  a  myxjvirus,  I50»200  mu  in  size.  So  far,  it  has  been 
grovm  only  In   tissue  cultures  of  primary  origin.  Attempts  at  egg 
adaptation  have  been  unsuccessful.  Guinea  pigs  and  hamsters  may  be 
infected  but  no  illness  is  produced.  Complement-fixing  antigen  has 
been  prepared  in  monkey  kidney  tissue  culture,  but  hemagglutinin  has 
not  been  demonstrated  in  sufficient  concentration  for  serologic  utiii'- 
zatlon.  This  agent  nflll  be  proposed  as  a  prototype  of  pararinf luenza  4. 

<^iqnif  icanee  to_ths  Prppram  of  the  institute;  This  project 
has  resulted  in  the  discovery  of  yet  another  new  myxovirus,  possibly 
associated  ivith  a  portion  of  the  huge  mass  of  respiratory  viral 
infections.   8t  has  also  indicated  that  careful  study  of  respiratory 
Illness  in  adults  may  reasonably  be  expected  to  yield  evidence  for 
association  of  certain  of  the  newer  viruses  with  such  disease. 

Proposed  Course  of  the  Project;  Further  laboratory  and  field 
observations  on  ^'3"25  virus  will  be  carried  out.  A  volunteer  experinrent 
Is  contemplated.  The  study  of  viral  respiratory  disease  in  adults  will 
be  expanded,  under  conditions  that  will  provide  more  precise  and 
extensive  data. 

Studies  of  JH  and  2060  viruses,  suspended  vihen  M~25  virus  was 
encountered,  will  be  resumed  at  an  appropriate  tlrns. 
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Part  3.  Honors,  Av/ards,  and  Publications 

Publications  other  than  abstracts  fnofn  this  project: 

Johnson,  K.M.,  Chanock,  R.M.,  Cook,  M.K..,   and  Kuebner,  R.J. 
Studies  of  a  new  humars  hemadsorption  virus  i.   Isolatiors, 
properties  and  characterization.  Amer.  J.  of  Hyg. 
Cin  press  "»  Januaryj,  i960). 


Honors  and  Av'/ards  relating  to  this  project: 
None 
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Part  A, 


Project  Title:  The  role  of  viruses  In  respiratory  diseases  of 
dornestic  animal  So 


Principal  Investigator:  Dr.  Francis  Ro  Abinanti 


Other  investigators: 


Cooperating  Units: 


Dr„  Robert  Jc  Huebner; 

Dr„  Robert  Byrne^,  Division  of  Veterinary 

Sclencef,  Uo  of  Maryland; 
Dto  A.  B,  Hoerleinj,  College  of  Veterinary 

Medicine^  Uo  of  Illinois 

Dairy  Science  Department,  U.  of  Maryland 


N^n  Years  Ccalendar  year  1959); 
Total:         12/24 
Professional:    6/12 
Other:         6/12 


Project  Description: 

Ob  iectives;  CD  The  isolation  of  viral  agents  from  the 
respiratory  tract  of  non^al  cattle  and  cattle  with  respiratory  disease; 
C2)  to  assess  the  role  of  myxovirus  parainfluenza  3  virus  in  respiratory 
diseases  of  cattle;  and,  C3i  to  determine  the  relationships  of  the  human 
and  bovine  strains  of  myxovirus  parainfluenza  3o 

Methods  Employed;  Specimens  of  nasal  secretions  were  taken  from 
cattle  and  inoculated  onto  tissue  cultures  of  bovine  and  rtionkey  kidneyo 
The  viruses  isolated  are  characterized  and  compared  to  known  viral 
agents  of  man ^  cattle^  and  other  animalSo  Serial  samples  of  blood  are 
taken  from  normal  cattle  and  acute  and  convalescent  specimens  from 
diseased  cattle^  and  hemagglutinatlon^inhibitionp  complement  -^fixationj, 
and  neutralization  tests  are  used  to  develop  information  concerning  the 
occurrence^  prevalence j,  and  spread  of  viruses. 


Part  B  included 


Yes  iii 


No  U 


Ser  i  a  I 

Major  Findings;  CI)  Eighteen  recoveries  of  myxovirus  parain° 
f  luen2a  3  virus  have  been  made  from  cattle,  most  of  v^hich  were 
suffering  from  respiratory  disease.  Evidence  was  founds  serologically!, 
of  a  relationship  o*^  this  virus  to  the  outbreaks  of  disease.  Extensive 
serological  studies  produced  evidence  that  infection  with  this  virus 
is  widespread.  In   a  preliminary  test,  young  cattle  developed  good 
levels  of  antibody  f->  experimental  vaccines  prepared  against  both  human 
and  bovine  strains  01  parainfluenza  3,  and  appeared  to  be  refractory 
to  an  aerosol  chailecvie  by  live  virus. 

12)     Several  large  groups  of  cattle  were  vaccinated  under  field 
conditions  with  commercially  produced  parainfluenza  3  Cbovine  strain) 
vaccines.  These  vaccln&s  also  produced  good  levels  of  circulating 
antibody.  Unfortunately,  in  these  field  trials  little  or  no  respiratory 
disease  has  so  far  occurred.   Insufficient  funds  prevented  sufficiently 
extensive  studies  to  insure  a  valid  study. 

C3)  Cwnparative  sludles  of  the  huinan  and  bovine  strains  of  the 
virus  showed  that  they  can  be  distinguished  by  means  of  prototype  guinea 
pig  ser-a  In  the  HI  test, 

C4)  Snfectious  bovii^e  rhlnotracheitis,  a  virus  usually  recovered 
from  cattle  with  respiratory  disease,  was  recovered  from  cattle  involved 
In  a  large  outbreak  of  bovine  conjunctivitis  •=  attended  by  little  or  no 
respiratory  disease.  The  virus  strain  recovered  produced  conjunctivitis 
and  minimal  respiratory  1 1  Inecs  in  experimental ly  Inoculated  calves. 

Slonif Icance  to  the  Program  of  the  institute;  The  discovery  of 
viruses  in  domestic  animals  which  are  similar  or  identical  to  those 
responsible  for  large  amounts  of  hti^an  respiratory  disease  Is  of  obvious 
Importance.  Furthermore^  the  study  of  respiratory  disease  in  domestic 
animals  end  •Hie  efficacy  of  antivira  vaccines  in  controlling  such 
Illnesses  provide  incomparable  models  of  similar  problems  in  man.  Jn 
addition,  solutions  to  some  of  the  coTWon  viral  diseases  of  food  animals 
have  great  significance  for  human  health  in  many  areas  of  the  world 
where  animal  protein  Is  deficient.  These  domestic  animal  viruses 
suggest  the  existence  of  widespread  unique  and  new  zoonoses;  because  of 
the  meagerness  of  available  information,  perhaps  of  more  importance  and 
thus  deserving  of  more  support  than  older,  better  understood  zoonoses. 

proposed  Course  of  Project;  The  work  on  this  project  at  the 
institute  C which  is  critical  to  its  continuation)  has  been  done 
chiefly  by  principal  investigator  with  the  technical  assistance  of  one 
trainee^,  employed  by  N8NDB.  Since  laboratory  work  on  the  NilNDB  program 
must  soon  be  activated,  there  is  considerable  likelihood  that  this  new 
project  will  be  terminated  for  lack  of  realistic  support. 
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Part  Bo  Honors^  AwardSj,  and  Publications 

Publications  other  than  abstracts  from  "St^is  projects 

Abinantij,  F,Roj  and  Huebner^  RoJ«i  The  serological  relationships  of 
strains  of  parainfluenza  3  virus  Isolated  frorj  humans  and 
cattle  v/ith  respiratory  disease,  ^/Iroiogyj,  ^;  592 =3935  I959„ 

Abinantij,  F.Roj,.  Byrne^,  R„Jop  Watson^  RoLc,  Poelma^  L,J.^  Lucas,  FoRos 
and  Huebner,  RoJoS  Observations  c.t  infections  of  cattle  with 
myxovirus  para"* i nf  1  uenza  3,  AWo  -)»  Hygo  Cin  press) » 

Hoerlesnj,  AoBo^  Msnsfieldj,  MoEo»  Ablnant'^  F„Roj,  and  Hisebner^  R„J,s 
Studies  of  shipping  fever  of  catt;e„  !«  Para^inf luenza  3 
virus  antibodies  in  feeder  calves^  Jo  Amero  Vet„  Medo  Assno^, 
j^%    153-160^  1959, 


Honors  and  Awards  relating  to  this  projec".: 
NONE 


Part  Ao. 


PHS  »  NIH  Serial  Moo     MIAID^Tg 

Individual  Project  Report  Ip     Infectious  Diseasea  " 

Calendar  Year  1959  2«>    Medical  Mycology 

3o     Bethesdag  Marjrlaiid 


Ao     Project  Titles     Ecologic  studies  of  fungi  pathogenS-c  for  iinEiio. 

Principal  Investigators  Co  \h  Emmons 

Other  Investigators  None 

Goopera1d.ng  Units  s  None 

Man  Years  (calendar  year  3,959)  s 

Pwfessionals         Oo3 
Others  Oo9 

Project  Descriptions 

Ob^eeti^£? 

To  find  environmental  hat5ita.ts  of  fungi  which  cause  system--- 
ic  iTQfcoses^  to  seek  reasons  for  limitation  of  these  ftingi  to 
tjtieir  usual  habitats,!  to  estiiaate  degree  of  resultant  exposure 
of  man  to  spores  of  these  fungi  and  to  apply  information  liims  ob- 
tained to  st\idiea  of  the  epideniology  of  the  systeusic  snycoseso 


SaagDles  of  soil  were  collected  from  sites  suspected  of  being 
sources  of  infection  in  indivldxjal  cases  of  nigrcosess  from  types 
of  habitats  known  to  harbor  fungi  in  order  to  extend  experience 
in  this  study  and  repeatedly  in  certain  selected  sites  known  to 
harbor  pathxjgens  in  intensive  studios  of  their  ecolo^  and  assoei--^ 
ated  saprophytic  raicroflorao     The  speeiitmns  were  processed  by  con'= 
ventional  iffisthods  of  mouse  inoculation  with  soil  suapensionso 


Many  additional  environmental  potential  sources  of  infection 
for  man  have  been  foundo     The  almost  constant  association  of  viru- 
lent strains  of  Ci^tococcua  neoformane  and  old  deposits  of  pigeon 
manure  (first  observed "By"Eikon3}  has°Teen  reconfirmed  in  aiany 

Part  B  includedo 
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urban  sitesj  including  window  ledges  outside  Federal  office  bulld^" 
ingSo     The  presence  ■Uriroughout  the  year  of  Histoplasma  (first 
shown  by  Braraons  to  be  a  saprophytic  component  of  the  microflora  of 
aoil  and  huraus)  has  been  verif1.ed  in  a  site  aelected  for  intensiire 
ecologic  stucjyo     V/e  have  not  been  able  to  recognize  a  significant 
difference  between  the  mici^flora  of  positive  sol''  samples  and 
those  frcm  areas  a  few  feet  distant^  known  by  i  epeatad  sajnpling  to 
be  free  of  Histoplasma^    However j,  we  iBve  isolated  unusual  and  in- 
teresting fungi  \^iich  are  still  under  studyo 

Significance  to  bio-=raedical  research  and  the  program  of  the  Insti^ 
tutes 

Tae  systemic  mycoses  are  not  contagious  and  each  patient  is 
infected  by  inhalation  or  mucosal  or  subcutaneous  implantation  of 
fungus  spores  from  a  saprophytic  source  in  his  emrironmanitc-     Addi'^ 
tional  information  about  the  ecology  of  the  fungi  is  needed  for 
understanding  of  the  epidemiology  of  the  systemic  mycoses  and  their 
control o 

Proposed^  Cotirse  of  Pro,jectt 

This  project  will  be  continued  indeflnitelya 


(Attachment  I) 
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Part  Bo  Honors s  Awards j  and  Publicatlonso 

Publications  other  than  abstracts  from  this  projects 

Emmons 5  Co  Wo  Prevalence  of  Cryptoccccus  neofoiinans;  relation  to  the 
pigeon  (Columba  livia)o  Public  Health  Reportso  tin  press) o 


Honors  and  Awards  relating  to  this  projects 
None 
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Do  Project  Titles  Identification  and  study  of  new  and  unusual  fungi 
from  niQfCoseSo 


Principal  Investigators  Ce  Wo  Emmons 


Other  Investigators?    William  Jellison^  Iie-=Ktan-Joe  and  many 

o-aisr  coU^borators  ^o  send  fungi  for 
ideitifj-cationo 


Cooperating  Unitsj      Rocky  Mountain  Laboratory  and  many  hospi« 

tals,  diagnostic  laboratories  and  individ- 
ual physicians  i> 


Man  Tears  (calendar  year  19^9) t 
Tbtals  Oa7 

Professionals      0^3 
Otherj  Och 


Project  Descriptions 
Obi®ctives2 


Studies  of  new  mycoses  and  their  etiologic  agents  of  unusual 
strains  of  pathogenic  fungi  and  of  the  geogra^^c  distribution  of 
iit^xjoseso  Si:^port  and  encouragement  of  medical  mycology  in  labors^ 
tories  t^ich  lack  trained  niycologists*, 

Methods  Employ^ds 

Routine  methods  of  fvingus  identiflcatLonj  adaptation  of  such 
Bsethoda  when  necessarjr^  tests  of  pathogenicity  and  virulence  in 
experimentally  infected  aniis^lso 


Part  B  includedo 
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Several  wiusiml  pathogens  have  been  received  and  stuxiiedj 
the  name  '^physoraycosis''  was  proposed  for  the  diseases  caused 
by  several  species  of  the  class  Phycopycetes  ^ich  are  now 
more  frequently  recognized  as  causes  of  diseases  but  often 
lack  specific  and  geneii.c  identification  because  diagnosed 
only  after  autopsy c. 

Signifieance  to  biO'.^flsedical  research  and  the  program  of  tJ:ie 

'"Tnitituter"'' 

This  cojEtoines  a  useful  diagnostic  service  >dth  an  impor'^ 
tant  research  function  becaiiee  it  brings  under  scrutiny  unus- 
ual, interesting  and  iiaportant  pathogenso 

PrO|>osed^  Course^  of  ,P^o^,gct» 

This  project  -adLll  be  continued  indeflnitelyo 


(Attachnsent  I) 
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Part  Ba     Honors  #  Awards  a  and  PubHcatLonSo 

Publications  other  than  abstracts  from  this  projects 

Ide^Kian-Joe^  NjO'^Injo  Tjoei  Engj  Sutoma  TjokronegorOj  So  Jo  Schaaflaag 
and  C«  Wo  Eraraonso     Phycowycosis  of  the  Central  Neinrous  Systenic, 
associated  with  Diabetes  Mellitus  tn  Indonesiao     Ac  Jo  Cline  Patho 
32?  62«70j,  1959o 

lAe«Kian<=HJoej  Njo-Injo  Tjoei  Eng^  Sutoaa  Tjokronegoroj  and  Chester  Wo 
EiranDnso     Phycomycosis  (Muconngrcosis)  in  Indonesia,?     Description  of 
a  case  affecting  the  subcutaneous  tissue*,    Awo  Jo  "Eropo  Medo     (In 
press) o 


Honors  and  Awards  relating  to  this  project? 
None 


Part  Ac 


PHS  -  IttH         Serial  Noo  NIAID^76^ 
IndivtdTial  Project  Report    la  InfectLoiis  Diseases 
Calendar  Year  19^9       2  c    Medical  Mycology 

3 a  Bethesda,  Maryland 


Bo  Project  Title:  In  vivo  tests  of  new  antimycotic  drugs  and  anti= 
^oticso 

Plrincipal  InvestLgatori  Cs  Wo  Ennons 


Other  Investigators:  Pirescott^  Benjaminj  Ph«Dej  Piggottp  Willard^ 
Utssj,  John  Pej  MoDej  and  Andriolej  Vincent^ 
Ma  De  =  LCI  Serial  #23"C  and  MPS  Serial  ji'6U=^c 


Cooperating  Units:    laboratory  of  Clinical  Investigations  and 
Medical  Physiological  Bacteriology  Section 

Man  Years  (calendar  year  1959): 
Tbtal:  lo2 

Professional:     «2 
Other:  loO 

Project  Description: 

Objectives: 

To  test  the  safety  and  efficacy  of  new  drugs  and  antibiotics 
in  treatment  of  experimentally  infected  animalso 

Methods  Employed; 

Mice  are  infected  intravenously  with  a  dose  of  fungus  cells 
determined  in  prior  experimental  work  to  be  sufficient  to  kill  un<- 
treated  (control)  mice  in  lii<=>21  dayso  Treated  mice  are  given  test 
drugs  at  doses  vp   to  tolerance  and  effectiveness  of  drug  is  meas<^ 
ured  by  its  ability  to  extend  survival  time  of  treated  mice  and  to 
clear  the  animals  of  infection  as  detei^nined  by  autopsy  and  culture 
of  the  surviving  animals  >*ien  experiment  is  terminatedo  Collabora- 
tor has  provided  some  of  drugs  tested  and  has  synthesized  drugs  on 
his  initiative  or  of  types  suggested  by  principal  investigator ^ 


Part  B  included. 
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Itejor  Flndingst 

One  promising  new  drug  has  been  referred  to  Laboratory  of 
CUnical  Investigations  for  clinical  trial  and  results  of  trial 
have  been  followed  with  DTo  Utz  and  Dr„  Andriole^ 

Significance  to  bio^^ttedical  research  and  the  program  of  the  Instil' 
tutes 

Presently  available  antimycotic  drugs  are  too  toxic  and  too 
ineffecti^re  for  safe  and  ideal  clinical  useo  Experimental  thera== 
py  in  animals  should  precede  clinical  trialo 

Proposed  Course  of  Project? 

This  project  will  be  continued  indefinitelyo 


PHS  -  NIH  Serial  Noo     NIAID^76c^ 

Individual  Project  Report  la     Infectioxis  Diseases 

.Calendar  Year  1959  2o    Medical  Ilycology 

3g     Bethesda^  Maryland 

Part  Ba     Honors.  Axrards.  and  Publicationso 

I    ■  M  Ml  Ml  I  lift.  '  *^ 

Publications  other  than  abstracts  from  this  projects 

UtZj.  John  Pog  Treger^  Albert^  McCtillougha  Norman  Be  and  Ermonsg  Chester  Wo 
Intravenous  Use  in  21  Patients  with  Systemic  Fungal  Diseasese  Anti- 
biotics Annual  1958"1959s  ppo  628<-63lio 

Uta^  Jo  Poj,  Gennanj  J^  Log  Louriaj,  Do  Bo^  Emmons^  Co  '7o  and  Bartter^,  Fo  Co 
Pulnonary  Aspergillosis  with  Cavitationo  Iodide  Therapy  Associated  with 
an  Unusual  Electrolyte  Disturbanceo  No  Eng»  Jo  Medc  260t26li'-'268q  1959<> 

Emmons 5  C  V/o  and  Piggotts  V7illardo  Amphotericin  B  and  Griseofulvin  in  the 
Treatment  of  Experimental  Systemic  Mycoses  a  Antibiot*,  ti  Chemoo  1X2  55^= 
556^  1959o  "" 

Emmonag  Chester  Wo  Failure  of  griseofulvin  to  control  experimental  sys= 
temic  raycoses  in  ndceo  A,jMc.Ao  Archo  Demia  (in  press) o 


Honors  and  Awards  relating  to  this  projects 
None 
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Serial  No.„  NIAID^?? 
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P.3rt  Ao 

Co     Project  lltlej     Under^sater  SwiHisaers  Fever « 

Frfjicipal  In-TOstigators       Ce  Wa  Enmona 


Other  Investigators: 


Dto  Harry  Ao  Horstmaiij  Jr^,  and  Lto  Ao  Jc 
Kavanaghs  Jr^j,  BIMEDj  Na.'^y  Depto 


Cooperating  Units s 


Bureau  of  Medicine  and  Surgery j,  Depto  of 

the  Ha'jyg  Washington^  D^  Co 


Man  Tears  (calendar  year  19$?)'. 
Total:         Ooli 
Professionals    0^2 
OWisrj         0p2 


Pz*oject  Description: 

Objectives: 

To  detezTRine  tlie  etiology  of  a  benign.,  self^limiteds  non'= 
contagious  febrile  iUnoss  in  underwater  sjfiimnerso 

Meldiods  ^Etyloygd: 

Isolation  of  fungi  ftom  underwater  masks  j  determnation  of 
their  pathogenicity  and  allergeniclty  Toy  infection  and  production 
of  h3?pers0nsitivity  in  mice^  gul,nea  pigs  and  rabbitsf  preparation 
of  s'terile  sitigen  for  intraderinal  testing  and  the  diagnostic  use 
of  this  antigen  in  field  studies© 


T^o   allergenic  fungi  have  been  foxmd  in  many  ciaskso  TSieir 
etiologie  imporbance  has  not  been  finally  determinedo  We  have 
learned  ho^  to  prevent  'ttie  occurrence  of  the  disease  by  sanita-- 
tiouo 


Part  B  not  inclxidsdo 


51sis  iJJ.re3iS  cf  ^.tknown  eti&logy  apjwa.rs  i>C'  ba  .a  prsArioiialy 
vtiKtrisiled  disease:  -Kith  som®  £m.d&nce  of  ?x  ellergsnic  basis  re-^ 

Salted   to    f^BT'clc. 

l¥cTK?i:36d  Cota:;se  of  Fro  joe  t; 


Part  A. 


PHS  -  NIH         Serial  flOo  NIAID^S 
Individual  Project  Report    1»  Infecliotis  Diseases 
Calendar  Year  1959       2o  Medical  Mycology 

3o  Bethesda^  Maryland 


A„  Project  Title:  Biochemistry  and  Physiology  of  Pathogenic  Fungio 
(in  vitro  stiidies  of  the  action  of  Amphotericin 
Won   pathogenic  fungi),, 

Principal  Investigators  Dr^  George  ¥9  Lones 
Other  Investigators:    None 
Cooperating  Units:      None 


Man  Years  (calendar  year  1^9): 
Total;      None 


Project  Description: 

Objectives: 

To  investigate  the   quantitative  relationships  of  this  anti= 
fungal  drug  with  respect  to  fungicidal  and  fungistatic  actioni 
to  study  certain  physical  and  chemical  factors  influencing  this 
action;  to  study  the  effects  of  this  drug  on  certain  metabolic 
activities  of  fungij  to  study  the  emergence  of  strains  resistant 
to  tliis  drugj  and  ultimately  to  understand  tJie  mecl:janism  of  ac« 
tion  of  1iiis  member  of  a  g3?oup  of  related  antifungal  antibiotics.e 


Candida  albicans  is  used  as  the  test  organism.  The  relation= 
ship  o't  "cirug  concentration  to  death  rates,  growth  inhibition^ 
respiration^,  and  fermentation  is  studied  by  standard  metiiodso 
Antibiotic  sensitivities  are  determined  in  liquid  culture  photo- 
metricallyo  The  effects  of  metabolites  and  related  substances  on 
drug  sensitivity  are  determinsdo 

Major  Findings: 

Due  to  the  time  required  by  Project  B  no  experimental  xjork 
was  performed  on  this  project  during  1959-^  The  stock  cultures^, 
however^  have  been  maintained  in  the  expectation  that  ihe   project 
will  be  resumed  at  the  first  opportunityo 

Part  B  includedo 


Serial  No,  NIAID=78 


Significance  to  bio-Nmedical  research  and  the  program  of  the  Instl« 
tutet 

An5)hotericin  B  is  an  antifungal  antibiotic  receiving  consid=> 
erable  attention  from  clinicians  for  the  treatroent  of  i^jrcoseso 
Knoxfledge  of  its  properties,  mode  of  action^  and  the  liuuergence  of 
strains  resistant  to  it  are  of  importance  in  the  treatment  of  this 
increasingly  significant  group  of  diseaseso 

Proposed  Course  of  Projectt 

It  is  planned  to  continue  these  studies o  The  study  of  the 
qTiantitative  relationships  of  the  antagonism  of  Amphotericin  B  by 
cysteine  and  the  sterols  will  be  elaboratsdo  The  resistant  vari^ 
ants  of  Ce  albicans  will  be  used  to  study  further  the  mechanian  of 
action  o7  this  drug© 


HIS  -  NIH         Serial  Noo  NIAIS^78 
Individual  Project  Report    1*  Infectious  Diseases 
Calendar  Year  1959       2<,  Medical  Mycology 

3o  Bethesdaj  Maryland 


Part  Bo  Honors 9  Awards,  and  Publications* 


Publications  other  than  abstracts  from  this  project: 

LoneSj,  G<.  We  and  Peacock^  Ca  Lo  Alterations  in  Candida  albicans  During 
Groirldi  in  the  Presence  of  Amphotericin  Ba  Antibiotics  &  Ghemo therapy o 
IX:535»5UOs  19593 


Honors  and  Avrards  relating  to  this  project: 
None 


PHS  «  NIH  Serial  No«     NlAlD«78^a 

Individual  Project  Report  1»     Infectious  Diseases 

Calendar  Tear  1959  2»     Medical  Mycology 

3o    Bethesda^  Maryland 


Part  A« 


Be  Project  Title:  Studies  on  the  physiology  of  Coccidioides  iimaitig« 
Principal  Investigator:  Dr*  George  Wb  Lones 
Other  Investigator:     None 
Cooperating  Units:      None 


Man  Years  (calendar  year  19S9)i 
Total:         2 
Professional:    1 
Other:         1 


Project  Description: 

Objectives; 

The  biochemistry  and  raetabolisin  of  this  diujorphic  pathogen 
have  been  little  studiedo  It  is  the  purpose  of  this  project  to 
obtain  information  on  the  metabolic  characteristics  of  this 
raicroorganisBij  and  in  particular  to  discover  metabolic  differences 
in  the  teio  ScrmBa 

Methods  Employed: 

Shake  culture  techniques  are  employed  to  produce  the  parasit- 
ic and  saprophytic  morphologic  modifications  of  Ca  iinraitis  in  size^^ 
able  q\iantities  for  examination  by  standard  cheraSTcal  and  biocheai'^ 
ical  techniques^. 


The  itsthod  developed  for  the  growth  and  maintenance  of  the 
spherule  foxm  of  the  fungus  has  been  successfully  applied  for  as 
many  as  160  serial  transferso  A  role  of  carbon  dioxide  in  the  di<=> 
mondiism  of  this  microorganism  has  been  demonstratedo  Studies  tdth 
the  V/arburg  apparatus  have  provided  information  concerning  the 
effect  of  such  factors  as  jM^   prior  starvation^,  and  presence  of 


Part  R  included.. 
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metabolizable  substrate  on  respiration  and  feiTi^ntation  of  the 
spherule  and  mycelial  forms  of  the  fun^uso    Isotopically  labeled 
glucose  has  furnished  infonaation  regarding  the  proportion  of 
substrate  assimilated  and  oxidized  to  carbon  dioxide© 

Quantitative  rtKasurements  have  been  obtained  of  Hie  ability 
of  a  variety  of  potential  carbon  sjurces  to  support  the  growtti 
of  the  spherule  phase  and  the  mycelial  phase.-, 

Significance  to  bio^^edical  research  and  the  program  of  the  Insti-^" 
tute: 

Progressive  coccidioidoirQncosis  is  a  disease  with  a  high  mor^ 
talityo    A  better  knowledge  of  the  causative  agent  may  favorably 
influence  our  diagnosis^  prevention  and  treatment  of  the  infectionp 

Proposed  Course  of  Project: 

The  examination  of  the  metabolism  of  the  tvro  morphological 
forms  of  tlie  fungus  viill  be  continuedo     The  nutritioml  studies 
■will  be  extended  to  a  greater  variety  of  carbon  sources^  as  we3J, 
as  nitrogen  sources  in  the  hope  that  grovrbh  substrates  may  be  found 
which  are  more  favorable  to  the  parasitic  form  of  the  organism  than 
to  the  saprophytic  formo 


PHS  =  NIH 

Individual  Project  Retjort 

Calendar  Year  195? 


(Attechraent  I) 

Serial  HOo  MIAID<^78.^ 
1»  Infectious  Diseases 
2e  Medical  Mycology 
3 6  Bethesdaj  Maryland 


Part  Ba  Itonora,  Awards,  and  Publications » 

Publications  other  than  abstracts  from  this  project: 

Lones,  Gp  Wo  and  Peacock,  Carl  L.  Role  of  Carbon  Dioxide  in  the  DiiBor« 
phism  of  Coccidioides  iamiitis^  Strain  11=11^  Jo  Bacto  (Accepted  for 
publication} » 


Honors  and  Awards  relating  to  this  project: 

None 


Par-t  Ao 


Lndividual  Fr-oject  Repor  ■  Jieciious  Diseases 

Calendsi-  Year  19p9  sdical  Ilycology 

3  J     Bethesda,  Maryland 


l'    le;     Imnivuiity  Stiidies  vdth  Pathogenic  Fungi. 

Principal  Investi£;B.tor:     Dr^  H^.  F^  Hasenclever 

Other  Investigators;  None 

Cooperating  Units:  None 

lisr.  Years   (calendar  year  19^9): 
Total:  0«ii 

Pi'ofeasionalt  0«2 

Other?  Oo2 

Project  Description: 

Ob.iectires; 


To  elucidate  fundamental  principles  involved  in  development 
of  acquired,  resistance  to  some  experimentel  mycoses  (candidiasis, 

cr;."P'-"-or:nr:cc«i  3  .  pnd  sporotri.cho3is)  in  laboratory  animals ^ 

Immunisation  procedures  include  the  use  of  several  vaccines 
pi'epared  in  irarious  vjays  and  injected  according  to  a  predeter-- 
mined  schedule  or  the  injection  of  sublethal  doses  of  tee  same, 
QX"  antigenically  related  Tnic2^organisms<.     Animals  are  subsequent- 
ly challenge-:^  -;■?.-)  ";  :,.-r,T-LT.v.rr,-;  p   'i-.';vir,j_ons  of  a  Imo'wn  n-orober  of  vii 
ulent  yeast 

Major  Fln.dingsi 

Some  protection  against  death  due  to  sporotrichosis  in  "ija- 


Serial  Noo  NIAII>-?9 


are  infected©  Studies  with  candidiasis  and  cryptococcosis  are 
still  in  the  initial  stages o 

Significance  to  bio^medical  research  ^d  the  program  of  the  Insti- 
tute; 

These  studies  are  contributing  basic  information  concerning 
iinciunology  of  the  mycoseso 

Proposed  Course  of  Projects 

The  studies  with  sporotrichosis  have  been  completed  and  pub^^^ 
lisheda  Studies  with  candidiasis  and  cryptococcosis  are  in  prog=- 
ressc 


(Attachment  l) 
PHS  »  irai  Serial  Noo  NIAID"79 


Individxml  Project  Report 
Calendar  Year  1959 


Part  Bo  Honors s  Awards j  and  Publications a 

Publications  other  than  abstracts  from  this  pro^ject: 

Hasenclever.  Ha  Fe  and  Mitchell^  Williaitio  Attempts  to  Immunize  Mice  Against 
SporotrichosiSo  Ja  Invests  Denrio  33:  Iii5"lli9^  1959o 


Honors  and  Awards  relating  to  this  project; 
None 


PHS  «  NIH  Serial  No^     NIAID^79.at 

IndiTLdual  Project  Report  lo     Infectious  Diseases 

Calendar  Year  1959  2*     Medical  Mycology 

3o     Bethesda^  Maryland 


Part  Ao 


Bo  Project  Titles  Virulence  and  pathogenic  studies  with  yeasts« 
Principal  Investigators  Drs  Ho  F^  Hasenclever 
Other  Investigatorss     None 
Cooperating  Units:      None 


Man  Years  (calendar  year  1959)5 
Total:  0«8 

Professional:     0^3 
Others  0^5 

Pi^;3ec't  Descriptions 

Objectives? 

To  gain  fundamental  knowledge  with  regard  to  the  disease 
producing  characteristics  of  Candida  albicans ^  other  Candida 
species s,  and  Cryptococcus  neofo3riaanSa 

Methods  Employed; 

Comparative  vinilence  studies  of  strains  of  C^  albicans  rep«' 
resenting  extreroe  ranges  of  vairiation  in  mice  or  rabFits'have 
been  made  by  the  intravenous  inoculation  of  known  nimbers  of  cells t 

Experiments  vitli  G^  neoformans  have  been  designed  to  follow 
the  course  of  progressTve  disease  by  determining  by  plating  tech-= 
niques  the  number  of  yeast  cells  in  various  organs  fi^Dm  soon  after 
inoculation  until  death  of  the  experimental  animals o 


?art  B  included,. 
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Major  Findings t 

Studies  with  Co   albicans  have  revealed  wide  variations  in 
virulence  and  have^iniiicated  that  the  mo-use  is  as  susceptible  to 
candidiasis  as  the  rabbito  These  studies  indicate  that  some 
strains  of  £»  stellatoidea  have  as  rauch  virulence  for  mice  as 
Co  albicanaT 

The  rate  of  multiplication  in  vivo  of  Co  neoformans  is  re^ 
la ted  to  the  degree  of  virulence o        "* 

Significance  to  biO'^medical  research  and  the  program  of  the  Instil 
tute: 

Riese  studies  are  contributing  basic  infonaation  about  the 
variations  in  strain  virulence,  and  the  host'^parasite  relation- 
ship of  mycotic  dlseasess 

Proposed  Course  of  Project; 

The  studies  will  be  continuede 


PHS  -  NIH  Serial  Moo  NIAID^79=si 


Individual  Project  Report     le  Infectious  Diseases 
Calendar  lear  19^9       2*  Medical  Mycology 

3«  Bethesdaj  Maryland 


Part  Bo  Honors,  Axrards.  and  Publications <. 


Publications  other  than  abstracts  ftnam  this  project: 


Hasenclevera  H«  Fo  Comparative  Pathogenicity  of  Candida  albicans  for  Mice 
and  Rabbitso  J<,  Bact»  78:105»109^  19$?^ 


Honors  and  Awards  relating  to  this  project; 
None 


PHS  -  NIH 

Individual  Project  Report 

Calendar  Year  1959 


Serial  Noo     NIAID^79"b 
lo     Infectious  Diseases 
2e     Medical  Mycolocy 
3<>     Bethesda,  I-feryland 


Part  Ao 

Ge  Project  Title:  Antigenic  Studies  on  Yeasts, 

Principal  Investigators  Dr^  H«  Fa  Hasenclever 

Other  Investigators:     None 


Cooperating  Units: 


None 


Man  Years  (calendar  year  1959) s 
Total;  loO 

Professional:    Oo5 
Other:  Oc5 

Project  Description: 

Objectives; 

To  learn  nore  about  the  antigenic  interrelationships  of 
some  of  the  provisional  pathogsnse 


Rabbits  are  immunized  i-rLth  yeast  cell  suspensionsj,  tlie  im=^ 
mune  seriiin  collected^  and  adsorbed  vrith  various  yeast  cell  sus- 
pensionso  Tube  agglutinations  liave  been  utilized  in  the  antigen- 
ic determinations., 

I-la  j  or  ^  ^  Findings ; 

Studies  have  been  m&de   showing  the  relationship  of  seven  pro= 
visional  pathogens  of  the  genus  Candida  and  Torulopsis  glabratao 
Other  investigations  are  still  in  the  initial  stageso 


Part  B  includedo 
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Significance  to  bio^medical  research  and  the  program  of  the  Insti ■■ 
tute: 

These  studies  viill  contribute  fundaiiental  information  about 
specific  antigens  of  the  yeast-like  fungio 

Proposed  Course  of  Project; 

To  be  continued^ 


PHS  .-•  NIII 
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Serial  IIo„  NIAID.^7^^b 
li,  Infectloius  K-seasei 
2o  Medica3.  Ilycology 
3a  Bethesda^  Maryland 


Part  Bo  Honors  J  Avrards^  and  Publications  © 


Publications  other  than  abstracts  fron  tliis  project: 

i-Iasencleverj  H*  F«  and  ilitchellj  William  0^.  Tlie  Anti{-enic  Relationship  of 
Torulopsis  ^;labrata  and  Seven  Species  of  the  Genus  Candida,,.  Ja  Bactc 
Tin  press) t 


Honors  and  Awards  relating  to  this  Project; 


None 


PHS-NIH 

Suimnary  Stateioent 

Office  of  Chief 

Laboratory  of  Biology  of  Virrises 

Calendar  Year  1959 


The  Laboratory  of  Biology  of  Viruses  came  into  being  during 
the  past  calendar  year  by  taking  the  Basic  Studies  Section  of  the 
Laboratory  of  Infectious  Diseases  and  adding  the  Unit  on  Rickettsial 
Biology  and  Metabolism  of  that  laboratory. 

Use  primary  piarpose  of  creating  this  new  operational  laboratory 
vas  the  groixping  together  of  those  research  units  vhose  common  interests 
lay  in  the  broad  area  of  the  intracellxilar  events  involved  in  viral 
and  rickettsial  multiplication  as  contrasted  to  research  groups  vith 
a  more  disease-directed  practical  interest  in  these  infectious  agents. 

In  line  with  the  cuirrent  trend  for  basic  virological  studies 
to  be  concerned  vith  morphological  and  biochemical  factors  both  in  the 
virus-infected  cell  and  in  -Oie  purified  virus  itself,  most  of  the 
increased  effort  initiated  in  the  past  year  in  this  laboratory  as  veil 
as  that  planned  for  the  next  year  has  been  in  biochestistry  and  bio- 
plQrsics.  A  research  associate  and  a  nev  staff  member  vho  is  a  Fh.  D. 
biophysicist  have  become  associated  vl-ai  the  Viral  Biochemistry  Unit 
and  -aie  Physical  Biology  Unit  vill  become  operational  next  year.  At 
the  same  tine  most  of  the  effort  of  our  Cytology  and  Metabolism  Unit 
EcaA.  the  Rickettsial  Biology  and  Metabolism  Unit  have  also  been  directed 
at  the  morphological  and  biochemical  aspects  of  intracellular  multi- 
plication of  infectiov^  agents. 

In  spite  of  the  tendency  for  basic  virological  investi^tions 
to  channel  into  in  vitro  systems  because  of  their  mai^  advantages,  ve 
still  feel  that  in  vivo  studies  of  virus  infections  and  the  impact 
of  immanological,  hormonal  and  other  inter-organ  sschanisms  on  the 
virus-cell  relationship  are  quite  impoirtaat.  For  this  reason,  in  our 
Virus  Multiplication  and  Immunity  Uolt  and  the  Virus-Host  Relationship 
Unit  several  studies  involve  virus  infection  in  the  natwal  host  animal. 

Many  of  the  studies  of  this  laboratory  concerned  both  with  the 
animal  cell  and  the  infecting  virus  attesopt  to  coorpare  the  events 
occurring  in  tumor  cells  and  normal  cells  or  with  tuaor  viruses  versus 
destructive  viruses,  ^e  significance  of  any  differences  found  are 
obvious. 

Although  b^ic  in  orientation,  two  of  this  laboratory's  units 
continue  projects  of  a  more  practical  nature  in  the  fields  of  Inaami- 
zation  against  rabies  and  typhus.  This  is  chiefly  due  to  the  background 


-  2  - 


of  experience  and  continuing  interest  of  the  professioneil  people  involved 
but  also  helps  to  give  the  laboratory  a  feeling  of  direct  immediate 
application  of  some  of  its  vork. 

Significant  scientific  findings  during  the  past  year  do  not 
represent  any  major  advance  or  hreak-throxx^  Init  rather  the  "teginning 
of  slov,  systematic  elucidation  of  individual  facets  of  larger  probletos 
and  the  development  of  technical  and  procedural  tools  for  future  use. 
TAsder  the  former  come  the  studies  indicating  t»o  nschanisms  of  virus- 
cell  association  after  adsorption;  the  mode  of  action  of  certain  virus 
Inhibitors^  the  intracellular  carrier  infection  with  typhoid  organisms 
and  their  susceptibility  to  antibiotics,  the  localization  of  increased 
metabolic  activity  in  tumor  virus  infected  cells  to  perinuclear 
microsomes,  and  the  resistance  of  ICH  virus  carried  In  tumor  tran8-> 
plants  to  the  Immixae  mechanisms  In  vivo.  Technical  developments  Include 
development  of  methods  for  continuous  observation  of  cells  in  tissue 
culture  by  phase  contrast  microscopy  and  the  better  preservation  of 
metabolic  activities  of  subcellular  elements. 


Serial  No«  WLMD-SO 
lo     Biology  of  Viruses 
2o     Viral  Gro^rth 
3<.     Bethesda,  Jlaryland 


PHS-HIH 
Individual  Project  Rejjort 
Calendar  Year  1959 


Part  A. 


Project  Title:  Basic  Studies  of  Virtss-host  Cell  Relationships 

Principal  Investigator:  Dr^   Karl  Habel 

Other  Investigators:  Dr.   K,  Ko  Takejaoto  and  Rosalie  Silverberg 

Cooperating  Units:  None 

Man  Years: 

Total:  1  4/12 

Professional:  1  l/l2 

Other:  3/12 

Project  Description: 

Objectives; 

To  determine  jsechanism  of  and  factors  influencing  attacianent, 
invasion,  aiultiplication  and  release  of  viruses  from  susceptible  and 
resistant  cells. 

Me'bhods  Efflg)loyied: 

Various  strains  of  tissue  culttire  cells  either  sttspended  or  on 
glass  Qre   esposed  to  viruses  and  at  different  stages  of  infection  the 
cells  are  studied  for  viability  and  virus  content.  All  quantitation 
is  by  plaque  methods. 

Major  FindiTngs; 

Viruses  may  become  associated  irith  cells  in  a  tissue  cvilture 
system  in  stieh  a  tnay  that  they  cannot  be  reisoved  by  repeated  -washing 
of  cells  nor  by  treatment  with  antiviral  antibody  and  this  is  t3rue  of 
both  susceptible  and  resistant  cells.  This  cell-association  of  virus 
Bppeears  to  taSce  place  by  two  different  mechanisias :  One  specific  and 
one  noa-si«!cif ic . 

Part  B  included:  Yes 
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Ths  eclipse  pliase  of  the  vianis  urultiplication  cycle  saay  take 
place  rapidly  in  some  cells  Ijut  more  slowly  in  otliers  even  though  all 
cells  exe  tram,  an  originally  cloned  cxiltvire.  There  appears  to  he  a 
stage  after  adsorption  when  virus  is  ceU-associated  in  such  a  \ray 
that  it  is  not  neutralized  lay  extra  cellular  antibody  but  is  not  yet 
eclipsed. 

Significance  to  the  Prograia  of  the  Institute; 

These  findings  suggest  specific  interaction  of  virus  and 
susceptible  cell  at  the  cell  surface  Tuhich  allotrs  virus  to  become 
firmly  attached  and  perhaps  intracellular  before  eclipse  takes  place » 
If  this  is  true  it  re-estphasizes  the  importance  of  the  cell  surface 
as   a  logical  site  to  apply  aativiral  effects  in  any  attea^ts  at 
chesjotherapyo 

Proposed  Course  of  the  Project; 

These  studies  T-rf-ll  "be  continued  Mth  attempts  to  determine 
morphological  and  biochemical  cellular  components  responsible  for 
the  phenomena  edready  deiiionstratedo 
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Part  B.  Honors,  At/ards,  and  Publications 

Publications  otber  than  abstracts  from  this  project: 

Schultz,  Ed^rln  W.  and  Karl  Habel.  SA  Virus— A  Kew  Member  of 
the  Myxovirus  Group.  The  Journal  of  lanminology  82:  Ho,  3, 
March,  1959  • 

Habel,  Karl.  The  Hature  of  Viruses  and  Viral  Diseases.  Tba 

Medical  Cli3aics  of  Korth  Merica  h^:   No.  5;  September,  1959 « 


Honors  and  Aitsxds  relating  to  this  project: 
Hboe 


Serial  Mo.  KIAID-8OA 


1.  Biology  of  Viruses 

2.  Viral  Growth 

3.  Bethesda,  Marylend 


EaS»NIH 
Individual  Project  Eeport 
Calendai'  Year  1959 


Part  A. 


Project  Title:  Medsaaism  of  oncogenic  activity  of  polyciaa  virxm 
Principal  Investigator:  Br.  Karl  Hatel 

Other  lixvestigators:  Rosalie  Silverberg  and  P.  Atanasiu  (Visiting 

Fello^r) 

Cooperating  Units:  Hone 

Man  Years: 

Total:  1  11/12 

Professional:  8/l2 

Other:  1  3/12 

Project  Description: 

Objectives: 

To  determine  'biologieal  factors  involved  in  the  induction  of 
timors  by  oncogenic  viruses. 

Methods  Eiaployed; 

By  studying  the  virus^tufficr  cell  relationships  of  polyoEia  virus 
in  animal  and  tissue  culture  systems,  the  events  occurring  in  neTf-boi'n 
versus  adult  mice  and  haaasters  on  injection  of  virns  ere  being  compared « 
Attempts  are  being  mstde  to  induce  malignant  ehsracteristlcs  in  cells 
in  tissue  culture  and  vholjs   tissues  in  adult  animals  by  varying  the 
physiological  state. 

Major  Findings: 

Tumors  originally  produced  by  polyoma  virus  in  new-bom  haaistere 
have  been  shotm  to  be  transplantable  in  adults.  These  tijsBors  apparently 
are  devoid  of  virus  and  attenrpts  to  "induce"  them  to  activate  any 
possible  la-fcent  virus  state  by  x-rsy  and  ultraviolet  treatment  of  cells 
in  tissue  cultiire  have  been  negative.  SiMlar  virus -produced  tumors 

Part  B  included:  Yes 
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in  mice  have  teen  transplanted  in  adult  mice  successfully  "but  hisre 
in  one  series  visrus  remained  associated  vith  tumor  for  3  transplants  <> 

Sipaificance  to  the  Program  of  the  Eastitute; 

Any  information  concerning  factcars  responsible  for  oncogenic 
properties  of  tumor  viruses  may  -^jbH  apply  to  the  onco^snic  effects 
of  other  agents  and  provide  leads  tor  understanding  tuEuor  development 
under  natural  conditions  in  man. 

Rpoposed  Co»r8e  of  the  Rro.1eett 

These  investigations  will  continue  with  the  application  of  any 
definite  finding  vith  the  polyrana  virus  to  other  proliferative  and 
destructive  viral  agents. 
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Paart  B.    Eoaors^  Avards,  and  Publications 
PuCbllcetions  other  than  attracts  from  this  project: 


&ibel,  Karl  and  P.  Atanaslu.    Transplantation  of  Folyona  Virus 
Sodueed  Tumor  In  the  Hamster.    Proc*  Soc.  Escp.  Biolo  &  Hed» 
102:  99-102,  1959. 


Honors  and  Avards  relating  to  this  project: 
None 
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Part  A. 


Project  Title:  Rabies  prophylaxis 

Priiacipal  Investigator:  Br.  Karl  Habel 

Other  Investigators:  Rosalie  Silverberg 

Cooperating  Units:  Expert  CoMnittee  on  Rabies,  World  Health 
Organisation 

Man  Years: 

Total:  9/12 

Professional:  2/12 

Other:  7/l2 

Project  Description: 

Objectives; 

To  inrprove  methods  of  rabies  prophylasis  in  man  and  to  reduce 
non-specific  reactions  caused  "by  vaccines. 

Methods  Employed: 

Through  the  WD  Easpert  CcBimittee  on  Rabies,  various  prophylactic 
schedules  Trith  several  types  of  vaceiae  either  a3-one  or  ccasbined  •w'ith 
antiserum  are  given  to  norma],  hiacans  and  the  patients  hied  at  intervals. 
Quantitative  determinations  of  antibccly  levels  are  donee  The  same 
sehedttLes  are  test-ed  in  animals  •^ihere  iiammity  to  challenge  can  be 
performed o 

Major  Findings: 

In  a  study  in  ^WK)  normal  human  volunteers  receiving  varying 
inoculation  schedules  of  3  different  types  of  vaccines  '«fith  and  without 
aa  accQiBpanying  dose  of  antiserum  the  follevring  facts  became  apparent: 


Part  B  included: 
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(1)  Reduced  schedules  of  vaccine  doses  below  those  currently 
employed  in  post-^exposure  iMEunization  are  not  advisable. 

(2)  The  phenaaaenon  of  antibodies  in  antisenan  interfering  with 
antigenicity  of  vaccine  vas  eonfinaed  and  could  be  overcame  by 
booster  doses  of  vaccine. 

(3)  Booster  doses  of  vaccine  given  at  30,  60,  90  or  120  days  after 
varying  schedules  of  primary  immunization  usually  called  forth  a 
definite  and  rapid  (icrithin  8  days)  antibody  booster  response, 
ever,  not  100^  of  individuals  tested  so  responded. 

(k)     Mtisertan  given  at  the  time  of  a  booster  dose  of  vaccine  in 
persons  previously  ''sensitized"  by  a  course  of  primary  iasmmizatien 
interfered  with  the  booster  effect. 

In  animal  estperiments  it  >ras  shown  that  mice  inanunized  one 
year  previously  then  given  a  single  booster  dose  of  vaccine  at  time 
of  challen^  shoired  an  increased  resistance,  thus  ccnflriaing  the 
results  of  antibody  studies  in  human  volunteers. 

Signifieanee  to  the  Program  of  the  Institute; 

As  a  result  of  these  studies  specific  changes  in  the  procedures 
reconanended  for  post-escpostare  and  pre-exposiare  inmiunization  of  man 
against  rabies  have  been  made  by  the  ^OT)  Expert  Ccanmittee  on  Rabies. 

Frcyposed  Course  of  the  Project; 

Field  sttidies  •with  ^JED  will  continue.  Further  investigations 
in  the  laboratory  i^ll  be  aiiised  at  Bsethods  of  eliminating  the  paralytic 
factor  froEa  vs«eines.  Basic  studies  on  mechanism  of  vaccine  induced 
immunity  to  rabies  •will  be  initiated. 
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Part  B.  Honors,  Awards,  end  Publications 

Public aticns  other  thaa  abstracts  fbrcaa  this  project: 

label,  Karl.  Prevention  of  Rabies  in  Man.  Postgraduate 
Medicine  Vol.  2%   No.  6,  June  1959» 


Honors  and  Awards  relating  to  tMs  project: 


Searlea  Bo. 

2.    V^ral  Grovtft 
3->     So^liesd&j 


Calesidsff  Teay  1959 


Paa^^  A. 


T(Sfc2l  ,  1/12 

ftrof^sssioaml      2/ls 

A  G^^isu^iost  of  last  ysaip's  sit'&asipt  to  ds%@rs^js@  tf^stlse? 
csaisatii-we  vSs'tEse©  c<3«l€  te&  ifisatiflea  ^tli  certain  epiet^aie  diaya^^al 
dise^es  of  ehild^sa. 

la  coll^Q£Utl£Xb  viti)  Eesr.  Kal^  Foff^ntos'gej?  c!^  tiSE»  Taf^ 

studies  3a3t  ^@^?  f&T  lafteetl®;:©  diseases.    Our  IsSJoratos-y  Isas  8Bfe^» 
qufiKfcSy  efeee&B«  i-eetal  eat  t^2«©st  atsals  ^ep  vifuse®  ty  feSfesis®  enltm^ 

tesy  ifi  ClmgisQati. 

2^  vir&s  issiS^^&eesi  ee?@  @is3@  fs'g^  t^  specSaszie  colSect€d 


Parfc  B  ii^lMefl; 


.  2  '»  38S>iel  Ba.  m^S^-^1 


73  &^ss»v±pyB  (6  ^  t&e^®  ^tss^  &sss  tliis  year;  all  t]2&  ®l:l^r  teols^io&s 

1  1^p9  3;  2  1^^  3,  S3  adeosPTl^uses,  isolatecl  a;&  variocs  tises  ^3S9»s^» 
<Mt  tSie  &t,v^  y^t  m&  not  fs^sa  i»  siiigle  otst^srea^,  cst&ld  Q0t  be  t^psS 

differ  firm  t^  tessm  eatsen®  s^zrbs  ^s^  r@fisrr«€  ^.  ia  Ifist  jpaar"^ 

ntess  stuMes  esrS^Bdisg  t^^ou^  t;w%»  ^£?s  have  sist  e£affiEy?%3E<€ta& 
an  fffeiea^Ssal  role  fcr  m^*  0^  tlis  -Tir^ses  iSeactif led. 

g^teiifieaaee  to  tto  gro^r^of  tba  Ij^ti'fcttfee; 

'  M^f  Gut^s-seks  msA  8po?®Sic  cas§s  of  SSb^s^iea  ia  isf^ssts  @sS 

JhNms&S.  Cc^g-se  ^  ^  l^^®gtt 

Mentlf icstloa  of  the  siagls  s^o^  of  enteric  agiatt 
t&  b@  dQi»,  if  d  sui.t€^le  @3ti^s7^2m  cea  be  p3?e:^cr@a.    @d  f&rtiegr 


2.  \riral  « 

3.  Bctftea^,   cass^Aitajgi 


I^p  1959 


Pant  Ao 

Arojeet  Tit!®:    CeU  gr@«t^  isMbiUsg 

S^ijaeip^  X&W!Sti@@tm>:     Dr.  ScSm  ¥.  Em^lJS'^ek 

Otbsr  &nf@sti^eti!srs:     S@as 

Craper^iBg  IMits:     E^r&.  Eairl  mb@l  eM  Hilt^  B.  levy 

Total'.  2 

OVtmt:  1 

Br«J«et  Sraeriptlen: 

tte  ^te^^tli  @€  ig^Xls  IQ  tl©  adult 

Itot^i. 


Isolstiem  fj^«aa  ssrae  sad  tissues  of  sa^taoces  ^hich  vill  inhibit 
t2ke  gnsvtli  of  e^^stli&n  osULs  in  tiesvE^  eiat\£r@o 

Btt  lAMMtos'  S&m^  iMAt  year  is  gvUfisa  pi£  IItbt  vas  Airtiter 
purified.     %t  vas  fizssUy  i^lestified  «s  srgisdse  «sd  ficrtber  iavesti^ 


OB  OB  iaMbiter  fooefl  ia  senos  sad  Celtic 
f  Ittixl  8uv@rsstaat,    9am  of  tteee  lEfeibitQS<8  sq<@  iateresUss  ia  i^ssi 


Part  B  ij^,laaga: 


•  2  ^  S«ac>l6a  mi.  HIATO-^a 


aigftifteaatffe  6d  ^^  ftrecTiy  to  <aia  atagUtasto', 


To  <39$t«£ral&»  8s@B)e  or  tfi 
lis  4^  ttmU  tatoarastios  «md  SlBeuM  1i@  «r  praetleal  i&tex«0t  ta  1S&9@s 


staaay  titoir  an>Ae  e«  aast&M, 
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flalgfflflar  fear  1999 


Part  A* 


Aro^aet  Title:    Kut^tiefi  ia  Aaisaal  ViruBse 

fHSBipal  Znv«8ti6ator:     Dr.  £«  K.  Talssssoto 

Otber  Sa««stipttare:    J)r»  Karl  Babel  eM.  T>Btia  Isevia&s^ 

Oaegeratiag  Obits:     Noses 

Maa  Tsars: 

Itetal:  3  T/12 

Professional:  1  1/12 

Otter:  2  6/12 

Objestivec: 

^  ieolfite^  purify  ead  elasraeteriaw  virus  attt«Bcts  aad  t«  study 
Idiese  sutestd  1q  diff^ssigist  vir^ee-KsU  interseticats. 

Metteofla  tegployed: 

Fl&q,ue  tee&adqass  wit&  -v^ri^is  vlnaka€«>li  efBtesB  ar«  asaploysd 
to  isolate  aaS.  purify  Tiral  sEartaots.    Witb  ^ie  tee&ilq.ue,  mixtaate  vitb 
pl*q.us  cBerpboloeied  dlffer^at  firea  pavnfeAl  ^rpes  e«a  Ve  resflil?' 
isolated,  purified  ^  furtlwr  plaque  pessases,  aasA  otuAloA  ee  anoatleaUy 
teaaeegeogs  vlar«l  pepulatiooB. 

Ms^wr  Fiaaings:  .    . 

Cl)    Aa  liibiMtw  essisst  type  1  petU^vtrusee  «»owiat«a  vitk  tl» 
gOBB  gl^NiUa  firastieo  of  eaartfliia  karee  sere  ym»  atuAisi*    Additioa 
of  iahibit09?y  haesm  serura  at  lov  coacentratious  in  overlay  Bedivn 
eausfts  lEaarted  sotOttetioa  is  plaqfua  8i»  ef  Mrtal»  type  i  paAigylruBea» 
Ibijiibi tflf  utfiBDisrtQSt  pBgtiAg^ffq  egBtg^lg  fiif  iteaaij^  8ersel<=<9isd  plcqaes 
sere  fo^eA  in  a  plafoe-parifi^  pa«l  of  Kafaooey  virts*    &bibitear 
sensitive  ags&.  resistoat  type  1  palienrirvsee  Intve  sIskp  ins^  feesA  Ss  tlea 
st^ls  of  pati€»its  vitli  paralytic  ^lioayalitlo. 

Bert  3  iaelaaeA:  T^> 
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Mt&img^  t&»  i]gs)&%it«r  Is  a&  t^  mam.  ftlsfe^tila  frmtim  ^ 

te«y.     It  Sa^teite  viral  maxipHs&ttm  parioarlly  >7  Isterf^srias  vit^ 

adscrptiaai  eoA  dslsylag  tfts  if^issaaa  ef  viarus  f^roa  li^^sted  eells. 

fte  ifiMbi%«r  is  Mi^ly  epoeifie.  It  hsa  no  %fT&st  &&  plstt»  tews'Sffig^ 


M    Bjr  eslag  plsq«9  tueete&oties  i©  a 

Si&^l  virus  i 


{■em}  virus  asd  iBOiXgie  fitrsMest  hs&Ub  C^^PS^  X'K  tv@  %yz>^  <»E'  P€^i» 

eles  c^>^l&  ^  9jr«aiiei88  differeoit  @e^  distSBat  plasms  i&m  te^ea 

fcmc^u     Stti&i@s  SBPe  la  process  to  dstermis^  the  besis  fcr  t^  Siff@r@£@@@ 


SignAfieaaee  ef  tte  firegpaa  te  tte  Sastltate; 

Stv^LLes  ca  variati^as  3b4  @uct^l£®e  e^  saiafflJL  viruses  is®t  €^1^ 
lfi£^  t9  fartter  ias^ie^^  aad  uad@r3t^tdi££  ef  tlis  sslwsre  ef  viruses 
tout  1@B»9  paraetieal  ispUeati^ms  in  t^  dSfvelspBSBt  <s£  vmsiaes  to 
virus 


gW8>c8^  e&ur^  <»f  ttes  Pnyeat; 


nn  iiiliiMt<sr  'Hi^^  h^  ^^  Isolated  Ija  r@li&ti^]^  pus>e 
vill  te  fUrtfeftr  ettsdieia  i&  attsossts  t®  ^lueldKle  sacteaisas  isvolvad 
in  viral  p^^rt;^    OSfiisr  escsrtic  prqi»rti@s  of  Vise  wctmUt^  oader  stofiy 
viU  %e  fvsrtls&r  is^sti^cts4« 
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PublieatiC8s  other  t&aiEs  sAa\smfi&  ftmi  ^is  prsj^et: 


earri€r  culture  oi  Isia  e^lls  aM  C^igsaekie  A«9  vi£icE^» 

»,  K.  S»  Q3B&  Hab@l,  K.     Ssssitivtty  <md  resletaae®  @f 
typa  1  poliovlr^Eses  to  ea  inblMtox  in  certaia  ha^stt  sera<> 
Virology  9  (2),  £^2^3,  1959. 


m&  ^m^  3?®lati&g  te  tMs  project: 


1.  Biology  of  firvs®s 

2.  Virus  Host  fielaticiceMp 

3.  BotftesAft,  tSsrylfiBd 


ealsasasr  Yesfef  1959 


Part  A. 


Jhmjisst  Title:     Sest^F^'asite  Relatioos 

Cooperating  Itoits:     Da*.  Hilt<sa  B.  "Levy  (BSAID/lB?) 
Miss  I^lti^  Uplsfi^  CBBZ) 

l^a  Tears: 

Toiial:  2 

Pro£%s3iGSisl:  1 

Ot^er:  1 

Ktoject  Descpiptioo: 

Ob.1gctitnBig: 

of  l?Dfp^yti«  eimtijaamisisitlB  (im)  ena  t&e  tx^tsiaiseibls  l^E^^a&tytia 
tvBssse  9^B,  ^mieh  silXovs  WS,  to  eurvi^a  e^^lsl  p^casiss  tl^<ou^  SissgyBe 

tlBB(Sn9i> 

Cb)    f®  study  t^  House's  lEsac^  v&sgBm&  to  M^  aafl  t©  alter  it 
ia  v«8a?la5®  tji^s.    tesea  psrtly  oa  ^m^  wita  Iffi-P268  la  SBEaas  Bice 
and  partly  qb  2>^n!^  esposuF®  aond  sssst&&  tr^^plsBts^ieaa  in  Sna^aa;  sM 
ffeedsisEBixse  sils@a 

Ce)    ©3  lac^ite  tJm  sites  of  IffM  repHcartloa  in  tijs  isiftected  eell» 


Ca|    ?£d9  trSB^ii0aibl3  2^iu£S£^tije  lamsr  is  raszTieS  iii  ^3@&  mica, 

£^»  is  f^lq^-ff^ngi^i  2s  Bdisa  £s»[^  ts  XIS3»    f!l]339«i  Ss^tSaoteA,  saSce  are 
trQ«^ed  td.tb  asetSap^aria.    tm  is  ^fa^t^  li^  3^tsia2£r  asuas®  inoeul^issrso 


g«s^  B  inclMs<li  7®s 


»  2  -.  Serial  Koc  HIAlli^» 


C«)    Mtibadi^  are  psispainni  ic  7ari«^ffi3  momJs,  oaa^h^^aftsS  Mt& 
fluorsscias  dy»^i  e^  ^^e&  t&  et&la  t&^i»a  Isasem  t»  eentaii^  lOS. 
£vide3»^6^  «f  virus  r^plic^los  ois  iMieiat«a  'by  f  lusrcieetHtto  vltM&  in- 
ftet«&  ««IL3,   is  eoxi^t  Ifj  ultrsnriolffit  sOcrt^.^spyo     Rr«p«^»-%l«aB  ^ 
fluGO^fieiisfi  e«ra  exsa.  etainltia  <^  v&ross^^^ll  prspfis^s^lGos  eire  done  Iby 
to.  Levy. 

ItojwyiMlBts: 

P288  eurvi-in&a  o^SLal  jrases^  iB  ffli©«  iffiEaass'  t®  UMg   If  th@  sic®  way® 

•e&Qi:l«kt«A  U^  ^@  0@sl£a  itaseag^  Ujxxw^  usttf«afted  xm-iBaBaai»  aim , 

It  is  asv  ij3  itB  W^  pseea®^  ia  u&1»re»ted  ismmas^    Bto  v«x^  «¥;s«tax« 
t®  b8  s^gpUcjsted  t(y  tine  tvasc»  eails  oaA  to  i^ss  to  dau^t«r  cells  at 

tte  tliae  «r  0«U  44vleisE.    TMs  ml^t  toe  eoasi^fiarsd  &  f<2m  ct  la  ^^ 

ti«9ue  ttultuc®.     St  eOsQ  egsp^sr®  t&  to  lissl^gii^  to  p6fic2g3>>l^')S«3®»sgr' 

Cb)    Mice  givea  maxTKelly  fata^.  X-ragr  esspcsupos,  tlam  traasaPassd 
vith  llf^'»9stris^  i^»Ie!gpit2s  ti^m  m^'se^  ^ssA  spl 
t&  Vm,  &1&  mt  \ii^<a^  issamm  as  &  result  «sf 
-uMct&  v@re  im&iae  before  tltelr  3;"rs.y  treatassit;  sod  tJliich  vers  ssvod 

nfatsse  9^e7vati<»38  suegest  tlmt^  in  respaet  to  L:^  ija.  t£»  aiee 
iasasdty  did  tmt  dspsa^l  oq  er  i^tv^  fs^m  t&s  inart  a£'  t^  ffetl£ule» 
ttatot2ael&a>l  isygtsa  s*9pe«0«ait®d  by  base  msrrmr  &o&  epleea. 
stxtdies  ere  S21  psrogress,  aad  sbi^ild  psrorrSd® 

istg  cai^^sAi-^  rol^s  ^  te£)t  e&d  ^mf%  ia  v^asxaaem  to  £j£9(. 


SlBiamcsac©  of  tbsi  l^fogpHB  to  tte  Zmtituter 

ffea  ps-djeet  contributes  to  too  s«bJ<Bet«  evravntly  ©?  l»t^«@st 
to  t^  Ifistitut^:     Cl|  7iru^»ceaiG«3r  sreLstis^Mps.    Tts  serial  tram^ 
adesim  o^  lOS  li£  i^mss  ml&&  ^ssSsst  tl^  @imdlttim<»  @staMlslsefi  ie  t&» 
^Oy  iEStanoe  ef  its  kiisd»     It  prcfviiaes  aa  cqsp^s^msaty  to  a«t«3mias 
tfet»  ttfftset  e^  ?i?i®  aoea  tcsBtfor  vs*^  ®ba  eae>t^r  resultix24s  ^^"^^a  farced^ 
l3Etiaat@»  sdsd  ];@>®l£!a®Bd  esadelstl^.     (S.)  tmasm  t^i^^m/s^  te  iBSteetien. 
T^  IM-P2@3  e^isMik&tloa  eQisS}l60  tte  vin2!»  t£^  am'>viw  despite  lib» 
'&  @p$ci£ic  issisnity.    "Slii®  aB£%@^  ts&mpl^sit  is%vM^  £wfiie&t« 

f  tS%  SHsti^etOo-^Bd^fetoiial  syetaaa  la  detsrainiDg 
i*e  tmsum  stactus.     3^  mic@,  tSte  LQg-Siost  nOaU^aiisft&P  cSu»>» 
fei^rtur^;,  and  tStaae  Bticai«9  a&raia  eeastsribute  fse<  our 


<-  3  "  asrlffil  Bo.  HXASSSkSt^ 


A  tMrd  psart  of  ^b&  project^  ibssUis^  vitl&  fltisc«seeat  antiboftles, 
im  ef  potftstiel  sl^cif  iceowie  ia  respsct  t®  virm  sj^utlMsls  lait  to 
taw  study  koK  listta  bfffipsaped  by  t£c!m4£&L  difflsultii^ . 


U>    0(ssitiiiuats«a  of  Btvs&lm  m  tl»»  USt-FSSS  rA^Aitistisalasp  ia  lOd« 
oieo.     Vir@  ressQ^M  tr&x  tfetss  tusBsr  e«U8  vUl  b»  ttt»tttd  for 
tusBor^'is'cduKias  ability.    'Qm  vtmSittm,  of  t!i&  viriie  ta  tib@  tusor  cells, 
it«  relative  tx«f^asBS7,  ita  suaeeptibilit^  t©  a&ttbodies,  fissa  €r9ld«nee 
csf  it6  syBelsraala&ticffl  vit&  eoll  divisioa  vUl  be  etafii«d. 


Cb)    SSsr?^  traaspltfoa^  Btudies  \srill  bsi  @zt@iM@d  to  astoradiMi  tlte 

hestifl  mA  ^m^UBCt&A  tj 


|e)    9&t£&i««»  vitii  fIsiarQ®(»8art  a&ttib@«ie@  vlU  b@ 
diffddKmt  lioeBo     le  elisioffito  moB^specific  flssoreec^Bce,  tlssue^^ 
etaturo  XfM  viU  b®  used  imtesS  @f  isifeeted  tiB&m&  frcm  imol&  aolBals. 

C&)    If  tissre  lit  «¥pp«r^mity;,  tl3@  a^tlscirtttria  stuMes  roportad 
is  ptmvleue  j&ms'A  viU  b&  resuagd,  butt  vitfe  Use  des)eB^«B8e  «a  ti«e«aaK 

ealtva«  rixM&  ^vmtt  t^itSme  tims  <m  iofesttiisa  of  tte  ^lioXs  wxSmiX, 


Sisrlal  Mo,  HIAHJ=8ifr 


CsJjeMar  t^r  1999 


Better,  Mijdbaal  easi  %zsss,  ?ist<^  1.    Rslsstlcaaa^^ips  ^te^m^ 
J^ur.  latl.  eoioisr  Sfist.  ^:     801.609  (1959). 


Marah  1959. 


Hoa^sx^  and  MsrSs  r«l(3tis£  to  €glfi  ps'^^jNsst; 


8«rlal  Ko.  HIAID»85 

2.    firal 
3o 


fo&lYidu&l  Tre>3mt  Beport 
1959 


flr9^9et  Title:     tavee^l&iiiiam  ^  Aaissal.  nros 
Priaelpal  Xir^^st issuer :     Cr.  mvom  B.  2avy 


Other  Serastleetors:     Crs.  X.  itraflalEy,  Vietsz-  B,  B^e  aad 

Or.  P.  &9  FiUppssK 
(k)&pex«tli!s  tfti&tv:     &r.  Tlet<ar  H.  Baas 

Total:  3  9^90     5  «^« 

Arofessiooal:     1  yr.  5  1/2  soer. 
Otter:  1  yr.  11  3/^  a^i. 

ft^Jeet  Ceserlptiea: 

Objectives; 

Tb  gais  i33f«ans8fei«^  rel^tiva  te  tbo  ralotiOBsbl^  ttet 
tetveen  the  Infected  eell  eet4  Mm  virus  raprodueiag  tlerela.    It  is 
ftnticipatea  t&st  tMs  pfrograa  ^11  elv»idate  seasa  aepeeta  of  tte 
aedfeeala  of  ▼iris  rvpredttetiAB.     IQ  oddltiiM,  tett 
of  tte  nature  ef  the  diaas^  r«issp©i3se  b^  b@ 
dsteraiaatiea  ef  lAHeh  ef  tlise  specific  pat^  of  o«U 
altered  ^  tl^  dlsi^^  ps^eeees.    Kasvled^  of  eitl^sr  or  botSk  of 

(^  t&&  i^eU.^  Cv^irus  n^rsd^ti^  osd  altered  cell.  BStabeliem) 
'm  leeeful  in  t^  dsv<el^sBafitt  ^  dstasottarapeutie  agants  te 
ifiMMt  Tirua  «Br«srtb  aad  t®  aid  tlie  tscst.    T^<;»2«^  oc5ai»eri£(Si  of  a 
riruB  ooosieg  iisreaead  cell  jarolif^ratiom  C^l«i^'8  leulDe^js  vir^es) 
vith  a  destaruetlve  virus  sucti  ss  poliovinis,  soascs  insi^^t  say  be 
gaieed  into  ^ra^t^  eoBtaralllng  geetegtia^. 

Metbofls  BspleyeA: 

te  iB  tte  past  «a  lm«a  «s^  ffieasi^  bissfisaie^  m&.  toids&fBte^ 
,  ineluAins  spgetregfastcaatry,  Bmcaatry,  piQier  elsets«@<=' 
llDi  tMniiiiiimp  'i  iiiii  x^i  rafii&isott^ceSf  ®t@<> 


gyt  B  iaelttfled:  Yea 
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lost  ysesT  's  T&pert  psaistteifi  out  -^^t  vary  eaerl^  t&  tbe  eourae 
v^tb  a  B&si^iCai  i^gkefBKZa  v|fiaS|  tins  splsea«  fif 
]raaiGa8tlT€  liidsplMrus  |p3S)  per  ag>  @f 
ited  ^@0.    ^1@  3r«ar  va  ta««  osafizsed  and 

wtfiOwlic  eiib&t^tt&i  Is  restrSfitet 

RI!A  Gsad  lipid,  vlt^  m  sigolficact  dtooges  a««u»Ufcg  la  ti^  auelfii 
ultQ&tsmiriA^     Aft@r  ten  datys  @f  iaf«et£«a,  "Htea  ttie  isfeeted  sp] 
«re  fir«&t^  ^l^^S,  ^U  t&e  p&osp^im®  MataixtlBS  fnsTttesd  stud£«fS 
a&eNGA  a  sea^  rapid  ssataKolis  nz&e  tts^  AiA  eoatreXs.     X>arradis«;i^ 

&l&a  Gf  infected  amssals,  t7it&  a  ssialiss'  ra:&£ct4sa  &&  sise  <^  ams^r^A 
spleeosi.    At  tha  &am  tiisd,  f32  upta^  %;3s  6&cr&as&&  In  aU.  MsctesalCAl 
t!^B6ti<»s«  vtth  t^  plater  reductltpa  is  iafeartsd  tissues,    fbis  o^aar* 
▼tttloa  is  «wauist«at  «it6  t&e  ifi^  tUst  tte  efS^t  ^  S«7g^  ^  6ft  t&6 

la  <aay  te^psrvey^  exad 


We  liave  suggested  (isfvy  &  BredsSy,  N.¥,  Asad.  Sci.)  tBot  repll^ 
eati<m  of  tills  virus  se^  iav«;l7»  sulstittttic»a  of  viral  zEuelsic  ae&fl  ft^ 
aoraal  i^islaie  ssid  in  ti^  aisr^BSSt  afid/^  eut^^£'t&eul«sty&  ee 
•f  1^  e«ll  CvSUfife  ^l^eszits  e%«  «uST«Btly  cr@dit@d  «lt&  plss^lsts 
rele  £&  pr^teiii  eM  possibly  £>il3<aiise]£le  sisld  syut^sid).     ?M.s  c<»bliffid 
vir&l  KM  tfOuM  tfeea  act  ©s  a  t^^Jlste  for  tbe  syBtBesls  of  xs^w  viral 
cos^tments.     13bdsr  t^is  h^p&ttimis  it  m^Bt  ^  esQtested  %h^  &SBe  fraetlGO 
of  ttss  RHA  £r^  tlsgse  '99ry  smOl  esllultir  ttOB^Qasats  ^rsmld  be  »9;r«  active 
tJ^Q  tbe  r«BS4adiar.     S«a  «sa!is@^  efisngasfteoravbsr  et^sSX^  eS  anfectad 
r«^i@«!at£^  RBA  hm  iaS@^  ^l^aEQ  tMs  to'  to  Xsrm. 

•ipt  eaibedyiz^  tisa  first  par*  s*  tlte  fraetisafcatiea 
eub^t^  fes>  poblictttiQa,  aztotlssr  @i^  is  ILu  prepsratlmio 

Si^wine^iflg  eC  tte»  grggggm  to  ti!^  B>atit«ta; 

Vb  erfi  currently  in  a  peri^  of  re^idly  ii»;r«aaii2g  vss^terstffindlng 
@f  euelsic  acid  setaboliesa  aM  blosyntbesis.     fi&i«  ereft  &£  tolas  C3:» 

pa-laerily  in  t^  area  ^  et^ai^a;^  bs^efegaletry  vii^mA  iBnedlat® 
to  virus  replie&tioa  or  even  to  ttaanr  grcevtb,    IMs  lastitttt&'e 

la  ftoOBaeatAl  vir®&^  ssi  fr«m  tMa  its  ^Derived  iaterest  Ijb 
ttscors  16  wbU  MTved  by  etr^^^  activity  elesog  tBe  lixus  @f  epplicsrticsss 
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fg  U^  g»x»J[^t; 


Vitli  tfie  ffiMSLticm  tffi  tim  uait  eT  «m  nsa  at  «k^  deetorafee  I^tbI 
wQ&t'e  prograa  t(3  esctmsi^is  types  e«  t^itrk  isot  hit&srt®  fe^ibl^. 


^ostp^adLBoa  will  h&  whBb  b@t%'@«n  t^  data  edready  aec«rlb@4 
pertslM&s  t«  tite  oes(!!«esle  Friend '«  vim&  ia  ttvc^  vitJ!}  da£^  «#  %@ 
ol>tdlosd  fie^  a  a^gts^sgti^  vix-^ss  la  tissue  «!Qltu£tfe<. 


Bttit«fe3^  feartifi^  fsaeUeas  frss  eells  oea  Ise  bk^S©  1»  s^tae9l«e 
pr®t©l©  asfl  iB38i©li2  aeid.    Att®a|its  wiU  bs  mSs  tc  app3^  ^Jtese  tecteii- 
qyms  ia  siasfe  a  ^my  tisat  eystfes^is  ©?  i^sn®  eaf  Tisrus  ««agp^Besta  ai^t 
b6  K(^»sd  tes»     St  ^s&uld  bd  1^^  09t&eist£&  to  &£^>®  £^  faDeOliSta  st^s&^£ 
&&  e^tl^siziag  isfestive  Biatarial;  a&  imSiirmt  sartisgtds  uill  IksRne  te 
te  QS84L  t«  aaffie£b@t£>s^  ^@  tmas^lGO.  ®f  cgv  viral  ew^Qosssis-    Sueb 


"b&ttsig  ta>  6tGS^  its  rats  qq  eficm'tss  a  ooU. 


Sss^lAi  fk>.  pAIg^-^ 


lavy,  Biltoa  B.,  aad  ]fe'G«sfe3r,  S»    Tbs  Effect  ©f  a 
19;  U77«i^,  1959. 


Aeaa,  Sc4.  81:  51«6l,  1959* 


l«vy,  Bil't^  B,,  SEfl  ©a©lll!«&^,  L. 


Eomss*®  ^^  Avsrde  relstixts  t@  tMs  project  t 


Serial  U^>  HIASD«a5A 
1.     Bi®l[&gy  Of  TIsruaoM 

3.     B@%&^^^,  HsTTlaaA 


fadlvlduAl  Proj^t  Report 
Taar  1959 


Part  A. 


Rpiacipal  fe^^stlgat**:     S&r»  Hiltea.  B.  la^ 

Oti^j*  lovesti^t^^:     Srs.  B^SFtert  Solder,  Sasmel  Bar^a  sod 


C@ape7«!tiBS  Qaita:     Sstioxtal  Gascsr  Iffi^iturte  aad  MTisioESk  of 
Bi®losiA0  Stfi&d^e^ 

Stesi  Years:     C'Uiia  uait) 

Total:  1/12 

Prefessicaal:  l/2l^ 

Ottesr:  iM 

Project  Iteseriptl^tt: 

ObjectivBB: 

To  devQl^  a  slBpXe  mettiod  f<^  t!»9  pf«p8apstl<aa  of  gegggsa  slotiulixi 
froB  887VBS,  aed  te  ^1^  tMs  t&  m  dtasa^  of  entiti^isr  daveli^aeaat  la  ft 
variety  of  taffiiaa  dleesse  stst-ss. 

^&i@  ps«€4est  is^s  f^p  t!^  ds-onelciaKat  ^  a  aati^sd,  esd,  tl^refVsr®;, 
metises  sod  ja&^cr  fi£&ts^i  sm  iisKSirpQrated  ttsge^Kr  io  tblB  ?@]^2rt. 

Mallear  Findla^s: 

^^  EFS39^1i£^s3.  B@%&Esa  trlsflf'  ^mtiss^fi  iesrt  year  1ms  ^i«em  furtl^r 
tesrte^  ^ad  fmmd  effedtiTs.    A  SBaasasafl-pt  id  i&  i^eea.    SevesraJi  ta&its  at 
BIB  a^  Qsi;^  %&e 


^3^  B  iSMluOdd.: 
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2a  th@  fields  o?  is^mole^r  aM  virol@^,  t^  aT^lctbility  of 


a  6ise>ls  ^stlQgA  f^  ^^aa  gl&lKiliB  j^e^g«esAlem  vill  enable  invest i'» 
eattare  «e  elialoate  sas»  ef  tbs  e&aSmtm  tt&%  arises  f^raiB  tSsa  use 
«f  sHsr^  Qc^plas  ^et^teixi  oiKtisree.    ^Ms  slsould  ls@  partlettlerly 
valuable  in  flisis^oeeaat  astilseiSy  stix&i^  asA  &B  eilBisKKtiag  eoa- 
Bv^ifi&  ij^ibiters  is  v^fiissss  t^ste  <sm^  m  em^lmm&t  fi:mti<m 
or  B.  S. 

gft^xised  Cearse  of  ttee  l¥ejaefe: 

la  t^  fwiaaj?®  «&ie  ustt«te  r®le  ^  tMs  FP»eJ«8t  wUl  fee  tfest 
6f  eimstslti^t  i^a^  l±sm  tb^  of  mk  ae^ve  iaA*%sti^tfia>.    Brs.  Bctrea, 
end  Frieamesi  of  IBS  a^e  i^ing  ftar^tfe^  @&e@lfi^ffi»tfi  sf  ti®  ffr«eti£»> 
atiea  seft&od  ia  as  e&ts^it  to  S^t^'als^  ^Mje£&  pste/t^ln  fs°setic»te  of 

di^i2Lg  tlnffl  cttorae  ef 

dif!f<eX'@Eit 


serial  &«  smimSSA 


Part  B.    Eea^srsg  kmsF&Bg  sM  Pi2blieati;ei@3 
3Eb  Kr«8s. 


Heoors  acd  ^^a?ds  relating  to  tMs  project: 
Rose 


Serial  Ro.  ffj:Aj5K86 
3,    Eettes^A,  Kars>: 


Cales.daxp  Tear  19^ 


P<«rt  A- 


PrlcslpaJL  SBvestlgatcars    Br.  ito^'ie  L.  Hessslbach 
OH^^  &ii?©sti^tcsrs:     Ih.%  Eo©^  H.  O'Sas^,  BBS 

"Sotuli  7/12 


"^"ta'iQVit  B©seriF«^&©®2 


Das?  isti^-ea  by  E^gsti  fe€2%S'CJFy  ^la^-e  beg*  BssisrteiMJt  'b^  l>S'®assi?.|.«S'feaiii*S2 , 
5fee  Ksta^liem  o:g*  -fetess  tisBOSrs  tes  bees.  etyt&l)!$a  la  vssrieus  «r«)-spl.i£?ri 


POTt.  B  ij^ijiiiSe^; 


cffitdrlal  ensTOBsa,  am  "be  Isjootad  Ix^  r«(ts  or  Bioe. 


ttot  ^p3£xers?ticxi£,  ttiere  is  &  xrcQouss&d  diff^s-eses  In  aastatSiolifisi  l2at%e6:a 
tltea.    flus  <3«}rl|itetfiaaei*8&loa  tsseisra  sSsstirai  bareXy  slsoifieaDft  va:Uag8 
ftar  gluaolysSs  as^a  s«^aif9feJU»&o    Xa  later  £^32i^&tios39  ell  fcwr  t^tecr 
limss  e&c«!e&  b  mzdSb  Essara  se3a>^Q  Gstatsolic  so'olvlty.    ?iio  s^t^aitolle 
pattercs  ao^ged*    CDe  ^^is  typical  of  t\sitQ£'  tiss^;^;  i.e.;  ^SiSBssA 
ht^mear  glnedlytie  tlian  respiratory  activity.    'The  ot^tor  vas  cJLcts^r 
t&  %hat  cf  i^rssl  tissue,  l.e.^  did  C0t  utilize  glusfiBe  per  ee,  l3ut 
utiLiesd  f^-uclxsaa^^tU^^^tosplsata  mai  ^b^is^iSsS  .ssa:^^&  Srebs  cycle  activity^ 
Botb  £i3iuE!Oi9«is  Bad  r€£pirati£!a  'oex'e  sS^nm  ^  b&  os  %fe&  stt^ehssSri^k; 


Rpog^ied  Ccarse  of  t3$&  P»C;3ect: 

Furt&ef  etudes  o«f  i^  le^^disaticm  s^  t£ffi  tw>  ts'is^snyl 

pjagrsieal  effects  oa  suteeeJt.lu3.ap  eJ-gEgntB  ^11  ^  eosSa. 

9^rt!tBr  att@E^td  viM  ^  i^z^  to  fiaflifB^  txisss^  vitb  t^  @it(s> 
cteexEfirial  staiS;  ^aoiss  green  B. 


Baaehal  So.  ltSA3D°86 


fBgt  B.    Honors,  Asseas,  aeA  Fulilieatifms 
Publieaticgos  etisflr  ttec  fibs^i'aets  £r«m  -^lis  ps^est: 


Boof^Q  fisd  ^BSGEFds  rel^^iag  to  this  i»^j€ot: 


Serial  No.  NIAID-86A 

1.  Biology  of  Viruses 

2.  Virus  Host  Eelationsblp 

3.  BethesOa,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1959 


Part  A. 

Project  Title:  Den»nstratlon  of  Glucose  Metabolism  and  Peptide 
Bond  Splitting  Tjy  Isolated  Brain  and  Idver 
Mitochondria 

Principal  Investigator:  Dr.  Marie  L.  Hesselbach 

Other  Investigators:  Dr.  H.  G.  du  Buy 

Cooperating  Itoits:  Analytical  Chemistry  Section,  NIAMD 

Hen  Years: 

Total:  8/12 

Professional:  7/12 

Other:  l/l2 

Project  Description: 

Objectives; 

To  desmonstrate  that  isolated  mitochondria  participate  in  protein 
metabolism  and  that  not  only  isolated  brain  mitochondria  but  also  liver 
mitochondria  ccmtaln  the  conipliete  enzynse  systems  to  xaetabolize  glucose » 

Methods  Bgployed: 

Conventional  Warburg  manometry,  chemical  lactic  acid  determlnationa; 
centrifugal  separation  of  subcellu3Br  eleaaseats,  biochaaical  eaad  bio- 
physical E^proach  to  choice  of  laiaterials  for  a  stispension  medium  t^Mch 
vill  keep  aitechondria  structurally  sad  functionally  intact,  biochemical 
approach  to  determining  materials  to  be  added  to  isolated  mitochondria 
to  restore  In  vivo  enaymatic  activity. 

For  demonstration  of  peptide-bond  splitting:  one-dimensional 
paper  chromatography.  Kljihydritt  spray  to  demonstrate  location  of  amino 
acids  and  peptides. 


Part  B  included:  No 


-  2  -  Serial  Ko.  1?IAID-86a 


Ma^lor  Findings; 

Bat  liver  is  a  Btuch  better  material  l^ian  laoaise  liver  for  this 
vork.  Maay  sugars^  ineluflitig  glucose,  are  readily  metabolized  by  rat 
liver  preparations.  Some  glucolysis  has  already  been  demonstrated  on 
rat  liver  mitochondria,  ^^n  individual  biochemical  materials  vere 
added  to  the  reaction  vessel. 

Glycyl-leiicixie  is  split  Into  its  coisponent  amino  acids  by  all 
subcelltilar  fractioios  of  mouse  brain.  T&nrashed  mitochondria  showed 
good  activity,  but  this  vas  reduced  by  one  washing  in  sucrose  medliim. 
The  resultant  wash  vater  was  also  active  in  splitting  the  peptide. 
These  findings  show  that  peptidase  activity  is  easily  washed  off 
Isolated  mitochondria.  The  data  stqpport  and  extend  the  work  of  Maver 
and  Greco  (JNCI  12:  37-^*8,  1951) >  who  found  the  waL^or  part  of  cathepsia 
activity  on  the  mitochondria  of  various  organs,  but  only  at  acid  pH's. 
Both  sets  of  data  support  the  hypothesis  that  mitochondria  are  the  site 
of  catheptic  activity  in  the  living  cell. 

Significance  to  the  Program  of  the  Institute; 

The  relation  of  mitochondria  to  virtises  (site  of  virus  repro- 
duction,  origin  of  viruses,  site  of  neoplastic  change)  can  only  be 
fully  understood  when  their  physical  and  chemical  characteristics 
beccmie  known.  It  would  be  strange  if  liver  tissue  could  not  metabolize 
glucose,  since  it  stores  it  (as  glycogen),  etc.  It  wo\ild  also  be 
strajige  if  this  eseenticQ.,  energy»pr educing  metabollma  were  not  located 
on  the  mitochondria  in  liver  cells  as  it  is  in  brain  cells. 

The  work  on  peptlde-bond  splitting  present  additional  data  on 
the  eazyoB  complement  of  mitochondria. 

Rrqposed  Course  of  the  Project: 

It  is  desired  to  obtain  liver  mitochondria  which  will  readily 
oxidize  glucose  in  significant  quantity.  Further  studies  will  be  made 
to  obtain  better  media  and  to  determine  what  other  chemical  or  physical 
a^nts  can  be  added,  to  obtain  sustained,  enzyme  activity  of  a  number  of 
complete  enzyme  sequences  on  mitochondria  in  vitro. 
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Abject  Ite9SQ2ri96S«o: 

^  di£Bcever  tits  Wsi«IaBBdeel  nature  g£  tito  spee&f^it?  ef  8ait«iN>' 
eteCTfirittl  eobTitol  et%:lnlxi8  ^tk  Jszoss  @pesa  B  sxel  €tb^>  6yea, 

of  tSa9  elM%«r»»  tt^a^'serie^  Syes,  j«ixbss  (SMass  B  am&  ^masaim  a»tlt»° 


tte  pareaonea  of  3iasl@  eos^iaes^  osr  easigm  ff]f&iaaa  jSA^  oest^dyss 
aaqfsamtiMl  receti^&»  1b  enoss  laralQ  «eA  liver  ssa^ansitsste.    ^baere 
«l»  efteaaott  «f  tttsw^loBsa.  flxnvvsvteia  iv«'9€Skt$d  t&e  use  of  Jaaua 
greaa  B,  aagrvm  «gpt«iBe  ia  tte  jKeeqases  «f  iiiia«Mi8B»^  aMSttesolfatd  veas 
a  ateosuiM  of  VQAumad  d4pii9«pBtO!>3f>14ijMi  fiivlfioii^  Aanoad.    ^Qais,  it 
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n»  t«o  ti/OB  era  b«lDg  «i9lS3re4  oa  tools  in  otEier  «»UdtolA& 
fMtblaas  in  tl4a  Igihayotery  wfam  suitable,  <»,^»,  d^bs/QreuBsam^  dotoetiosa 
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fipo^eet  Ilea<artsfti«o* 

Objectives: 

Biologiical  definitlso  oe?  sossmal  versus  pat&e#B9ai9  cor  vtrus-- 

fuzn'biosud  intesi^ity  of  isolatjstd  mita«S3£!Mri^>  as  esrssured  cs&t&liolicall,^. 
StGEDdard  astbods  f%r  tsjsasurlas  P/0  rt!>t.ios  Mv@  liQSja  vused.    llze  sraterDS® 
grasOloat  aetlwA  t»^  t^M  in  «sn  cfs^ort  to  aegaawtto  etttepgliular  parti'' 
eulates  of  various  ets^^s  eod  dezasities.    Sto  results  asre  efpplled  in 
tlSGxss  eoltisre  fcsr  lemg  tana  saiatesisreee  <&f  isolAted  al^ie&eaffiMa. 

CoGAiti^Qfi  B^^dSOdr^f  to  €umas.isc&%&  t!i@  u^s^ts^ce  o^  i&^r^a@l£ 
p&es^ssrua  setsoaesiQasrissa  glucose  utllisat&cm  ^  IsMatsd  e^ts^»radrls 

Sort  B  isslffiSid:  Ttts 


.  S  ~  Strlal  Ho.  HXASI>-66 


various  Bides  «ttA  «maiti»a  ymrm  ceparatmi  toy  tfe*  auazofB»  0MfliiKit 
ttoefeoiQ,  and  toy  di^Eteroktial  caatapifugBftSea  Ia  ottiaatj  aalis.    1% 
v«8  asaeoaitrat«d  ttet  «tae  a«Bft  891  weiliftwwtt  BltcdMeartal  frafttlras 
Kflirtma  aeit^bollsed  di^«,  also  attatollaoA  glucose  aood  suDeQiaato. 
ma  tHtnr^iig^  ttodt  sdLtcekeiBtrSti  vltli  ageotaliiseA  2tgsfit&<B8#  erufth 
•■  iMlflttiii  praduetiea*  Also  &««9  tte  tosG»l«  ems>flS^yie34in8  Qaa;ips96r 
tfyatmoij  QTj  4ia8ifft0BU|r,  tl>ai  tmla^lB  gr^aaaiun^  ere  iait«i»toii'Bftrt»» 

g«g.?<>*AflBase  te  ttee  Rrogrm  of  tfee  iBstltate; 

XT  cattiateetfiffl®  of  tlte  msfteit&lle  Svaaetxoa  of  saitoctoenfiria  In 
YJtyo  eoulft  toe  eeccapli^ssd  for  period^  Ifiagec*  Uum  6^  toours,  1^ 
iqpertaee^  ot^  these  elss^te  for  tbe  csell.  eouM  toe  f^rtter  eSamsa,  a&d 
tbslr  role  in  virus  miLttpUbsQXijm  detenalaaa. 

Rropoaed  ttwarce  of  tbe  groject: 

l^rtbar  stvAies  of  laltoelftoofirlQ  ttom  Uffitoreot  eovseoe  ^113.  to« 
99ipri9A  out  ia  ardor  t«>  toeora  asire  aitooot  tte  ebersel^ssristied  tf  tltese 
elmasts  >    AiWltltfcal  esoperSseixto  «lli  be  dcsEid  to  oi^lore  furtdoar  tins 
oonplfite  ecksyiMrtie  eea^VmmA  d  «t&t«eliGasAri4»  ej^peoftakUsr  es^  tM@ 
re3«tra  to  syzstltstic  eetlvitSss.    AH  inforaiatlea  dbtaisisS  viLL  to» 
^prplied  to  eoQtlBued  atteB9ts  «t  in  vitro  cizltivaetidaa  €<r  nltodatc3»Sria. 


8«ri<a  mo  HAm-ee 


1959 


Piarb^«    %asire,  Ai£i^«@,  «iM  f^^slisffitiom . 


19?9'    «i  ^  VidkUfltea  &a: 
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VbsxtmiOlosy)  aad  Dp.  F.  8.  BraeH«tt 
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Flrojeet  Be8eripti<»: 

its  properties  vit!a  tlMst  of  eruda  Cossaclsiet  A-10  virus. 


CoasERSfilclo  /i»UD  vlr«^  of  msc^ing  wssv^  «rig£i£  is  purifiad  3»i 
fit4  virtss  is  Qoal^ze^  for  pirotaln  csM  tmslslc  es&&  coaoteat. 

asAixistiaset  mA  qtlaeig  tecStei^aes.    !to  v&rtss  imelew^protfiia  is  ol><aalca1,1y 


Fyt  B  tBplwted;  Ho 
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Kbsa  loJ««tQd  trr  tte  roatia*  astlEoa  1&  edalt  oalfl  alee.  OiKb  ol.  ^ 
A  l/lOO  Olltfttta  ^  eat&npm  oferbeiacd  l^^  tli^  e^  <»£  oltber  acitijpBn 
viU  aaviaraliai  LOr  to  Iflr  tatVssrtl^  desos  eT  eitter  erafii^  «■!■  ptart.* 

•ad  ctttiboOar  at  aU  eoBcaaoftrsetteias  etwSlied,  ioAloettaa  t£»t  t»  %&esctft 


ties 


gUtttfio^iaeo  to  tbp.PfOfflrwi  ef  tte  toitifeutoi 


ItafiAltSMi  safcsioetiaai  eoscemlcs  pXigrsisal  safl  chfwiifia.1  v^&sex" 

ef  purU'ia&  aaiiBal  vlroMWO  ia  troy  sea®^.    Suetk  ioStirisatica  is 

•cBgBtaol  t»  t&B  better  taBUterotauSiog  ef  tdd  iseefeaai^BS  of  vmis 
Ifltoetioa, 

ft-cpqeed  Ooiin^  jaf  the  Rrcjeet; 

fSid  virus  yort^itofiftdtfa  agoggflaee  is  belas  tKSfsm^  "b/g  ts» 
Insartiom  o^  t»sa>  eev  et^o:     i)  ottoor  tar«a^%iEt  ^  «&•  r«aa««l  of 
tBBtiiWMaytoBBaftttcy  Sectors  rsoaSMsg  efter  ^tte  carigliiBl  poroeeftuTQ^  anft 
2}  oatonld^  UeateaeBt  S^  r«EBg««&  «?  eertodA  suptarltiiw.    Turtasr 
iBOuaolofiioal  acual^ie  o?  tias  vira»  «t  '«Brlsas  stospfl  ^  purif  isa&iea 
is  l»£si8  cfirriid  .«st.    ;E^^.liiBttiwpy  stufllfitf  «%  tte  eoSiiMeriMa  «f  ld» 
aiffi3««gs«t«i&  of  tbe  feast  t&ssuo  wA  the  rtem  aoM  ia  iprosrsas. 


le     iRfectic^as  Diasoses 

S«    ?iz<i^  &  Bi^ettalaX  Diseases 

3.    Bethesaa,  Vksrylmi^ 
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Fjrlacipal  .Tnvestigator  j     SHiaab^'a  B«.  Js&k&on 

Otfcer  Tavestlgatara :    JSo|je  Se  ©sj^j,  Josejfe  S«  Ssaasl 

Cooperatisig  UjaS.ta  s       Cytology  safi  Ms'taSwlisas  Ualt,  LBV^  HIAID 
Hiekettsial  Xtepss-teemt,  Walter  Eeed  Ar^ 

!She  Co^sdsslos  on  Ri<skettsial  d&easesi; 

iJfejB  Yeejfs  (caleaass?'  jfaar  1959)  s 
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Project  Descriptions 
Otojjectivgg 

Tbsi  Qh^&Gtivres  are:  X)  eectssalatloa  of  iafoxxsation  which 

jBsy  lead  to  eradicatioa  of  tlie  casrler  state  ia  peraoras 
eoKvaleseent  frose  t;n?*ass  and  tj^tioiiS  fe-yars  -^roiT^  studies  on 
tissue  cultures  infeefced  wltJa  rlckettsiae  cs"  SaljeoBalla  t^:^@a 
eaid  subjected,  to  ^rsriow®  expsrijsental  proeedm^faT'laboratorj 
evaltsatioa  of  crirreat  cessssrcial  epldaaic  t^'^ias  v®ccisae» 
deTeloptseat  of  ®  siai^lar  laara  rapid  poteacjr  assay  for  tsfTp&iis 
vaeciaes  s^d  d@^relo|Sffiaat  of  a  lTOfM2.is®d  staible  cosaesntrsited 
killed  i?®eeis®6 

Ths  ordiaery  procsdurss  ■used  in  &  research  lafeorato3f7' 
engaged  la  studies  oa  rickettsial  sad  other  Mcro'feial  ®g@Bt© 
were  esaplo$^do 

1«    Carrleg  stats  ia  t^i^tas  ^aad  tygtoido    The  earliw  ^^rk 
of  this  group  cooeersiizig  tyifims  rickottslas  is  ausaaari^d  is  t&e 
publicBtiom,,  S©s*  1  &  §3  listed  in  SWt  Bo 

C ® )     E^M^,^®'^,^^^^,  ?^,A*'  i^^^JS^^^P^^!!?^  iisafegted  tissue  eulture@o 
CbsBictthsrapjr  eKpertessts  tilth  s  £Rs:^)$r  of  astlMoties 


revealed  th®t  rairteres  of  fiMjos-^^ejaieol  aM  e-t^^ptos^rein  or 
ehl©!rs!S5pliealeolj  streptos^in  ssiA  pss&leillia  ^jould  *'«i!r®" 
§*  ty^sa-iafeate^  L  cells  <>     EliKlaBtloa  of  t^pfeoid  'baclili 
wss  a  slow  pro|p^ssi'¥-e  proesss  re^riag  g»3  ^^seka^  '^itall^ 
the  latter*    K©eeat  ©xperlBJests  witli  S'^mmstln  B  (^M>ott 
r^'bojE'stories)  h&r&  sisowa  this  assrtii'blotic  to  be  of  ®r®et®r  i^al'a© 
tiissa  asjy  of  t&®  dsre^s  tested  tims.  far*     Spsjasmati%  i^icli  i,s 
stnifitaH'sliy  sissilsjT  to  peaieillia  G  (differiag  oaly  in  side 
cfealn  configuration) p  -^m,  t®s't©d  &t  eoneentratiosjs  ^ich  EJigI:'.t 
"b®  ©ttalaed  clijaicaliy*     In  13  of  I^  e:srperlssats  tiaeue  iKaltures 
■K^re  freed  cf  ta^pboid  1>8cterla  m-®r  periods  of  tljse  rssiagiijig  froa? 
9  t©  3^  da^-s  "?rltJ3  a  msm  of  19  dasr^st 


Ses?lal  !fo._.JlM^^ 


-  2  « 

«Hje  esdzraiEely  long  psriods  of  tisK  yeqjoirsa  to  Sfid  <ien3  of 
^S,  typIiOSB  ^y  aatilaiotiic  tffea^ssat.  as  eoarpasred  to  V&e  rapid 
dea-^  of  the  orgsoisjiss  TJ^isea  ©Kposed  to  ttaes®  aatlbiotics  in 
tJesua  cultara  as&aitsa  lo.  -^le  efeseace  of  eslls  led  to  a  seriss 
of  direct  o'itB^v&.Uom  "by  jftmse  Mereseoi^  on  latscaeelluliar 
typhoid  bacilli  exposed  to  various  aatlMotiss, 

Stpepfesaycia  (20  \!®/jal)  aetsd  fsifly  iffl^saptlsr.  oa  iats®- 
celliaap  os®asii6Jsss»    With  2-3  bours  the  ffiajoyity  of  -bacteria 
had  ceased  'bo  proliferate  eltho^sgh  s^sy  contisaaed  to  incrs®ae 
ia  size  for  a  ssuafeer  of  hawps,.    On  swesal  oceasioas  the 
iahilsited  bsctsria  '^3^  seaa  to  f&m  deme  agg3?egates  udthiss 
the  cells  9    B»wew,  eves  after  5  hcsss-s  a  fe^  of  tlis  Isaellil 
eoatixmed  to  Bi^sltiply  at  tSie  sss^  rata  as  tsacterla  is  J^a- 
treated  sells  o?  in  tissue  cultssrs  x^dit^  coataiaijsg  ao  cells;. 
i*©.,  sibout  every  30  ^imtes.    "Whether  sueh  tsaeterl®  are 
actually  stK^epta^'sin-resistaat  is  ssot  yet  kaowo 

S3«m^5atia  (20  la/al)  induces  sstoeroplsst  foxisstioa  isi 
S,  ty^aaga  ia  isltspOj  ioe«s  tJae  eytoplasssie  eoatssts  ©^  erte-sded 
ttoo»#i  W.e  baetsrial  cell  mil...    Hisisa  obsera^tioas  osx 
iafeet©d  L  cells  3gw«al®d  "^aat  td'^Ma  ©2i  tsGur  aftsa:'  dnig  -sms 
ad^a  iats-scellUilOT  mltii^iestioa  vm  iehibitedi  hOTOTes"i, 
sphss'oplast  foa^oatioa  did  mit  ©cem*,  ®'^Ri  ia  5"€  fecmys, 
^'tereovss'j  iacres^ing  the  csoxxe'enla'atiOB  of  ®ati"biotie  10»fold 
did  sjot  ®i^«affic®  pro-awctioB  of  suela  ehassges  la  ©rgaaiOTs^    After 
19  tosjSTB  la  the  preseBs®  ©f  ^  -a/^  lats'seelliaiay  ssfeeTOpiasts 
^sesre  o*bs©rir®d  trat  jasay  bacilla-ry  fosuB  still  peMist©d»    ae 
effset  of  tli®  drug  oa  t&oae  extraeslXtJlea:'  orgmimm  yma^nt 
in  tfe©  dbfi&r^&Uon  eb.s^'tes'  i3®b  st^ikijsgi  M-a  33  m/^  of 
sysmsssatia  eplaex'opleist  fosr^ti©^  ©se«rr®d  in  e  few  of  th.& 
orgmis^  after  I  liour's  @ar.posus'@  msd  l>y  3  iMsasw  as»ly  100^ 
of  the  Ijaeilli  ^re  TOropasologieaXly  i&lteirsda    Rg-elissiaas^ 
stadias  witli  pgaieiilia  (100  u/kX)  stag^ast  a  siaiilw  differesitial 
effect  o»  iatra-  mid  escts-aselltiljss'  o3?g{mlssB» 

2»    Tg;;^ito  fsceia<s«    A  iSisjgDlifi^d  assay  procedar®  res'  killed 
epid^e  ty^Eue-  vaecijas  ^-es;  derolopsd  ^id  ecsrg<s^d  with  tiie  ctsrrent 
staadard  proecdurso     Is  t&e  mwer  ffiBstto8d.g  siee  i^aaalsed  •sd.tb 
dilutioas  of  vaceiae  msre  tested  for  ^telr  ^^slstaaee  to  a  givest 
isiwmt  of  typssss  toxla  i^iiil®  t&e  aassy  cwyesstS^  lassd  dsteMimss  t4ae 
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level  of  gatitossisi  In  the  se^n^  ©f  vasclnated  guises  pigs«    The 
iHouse  i^smity  test  psfovided  as  aeesssat©  ®  iBsas^Js-QsaeBt  of  potency 
as  the  ^ia®a  pig  tsst  es&  i*3s  ©oispletsfi  ia  a  shorter  pgriod  of 
tiBse» 

Bpoe®gu3?es  for  eoaeestratiag  a^  parifying  riekettsiae 
coBtsiaeg  in  iafeeted  ^Ik  sses  sto^sied  a  aarksd  reduetion  ia  "^ie 
s^suat  of  s©s®al  egg  isatsrial  assa  ga^®  qix^ititative  ^fields  of 
IssBaaoggnlc  ccajpoaeats  as  dsta^ined  by  the  ssouse  issaaaity  test« 
StaMlity  studies  en  l;^ghilissd  ^^paratioss  of  the  parifled 
v&eein@  iadiestsd  that  ^®a  stos^d  at  5®G  th©  js^teetiv©  saterial 
vas  asaiataiaed  >jadliBiBished  fOT  st  lesst  1?  ijs@ksj  stor^e  at  35®C 
res^dted  ia  apps^eiable  loss  of  3s^iisi©g@aie  poteacy  dtiriag  tli®  it-th 
to    Stli  ^els  (sse  Befes^aace  !?d«  3), 


Sigaif  leaace  of  the  ggog^aaa  to  the  laBtitat® 

TIsa  e®r?i©3P  stat©  ®Kd  tli«  rssistsnee  of  iatsrac<sllijl®r  mlero'bes 
to  -eatibioties  ^a  ^soag  t^®  ®32^  lH|«>pt®rat  preblsss  fasieg  those 
iat®2«sst«id  ia  -fee  coats^l  of  iBfectissiS  diseases » 

ggo;^®d  GQig8<§  of  t-a@  Bcgjeet 

Steadies  of  -^e  a^trl&r  stat©  %lil  b©  eoatisasd  aloag  t&e  liaes 
d@t^lopsd  ia  tJs,®  past  2  .years*     It  is  ©atieipated  that  tses®  ^»iU. 
oecupy  a  saj©r  portion  of  the  gsmsps*  tSs^o 

ISari^  til®  c^sisg;  y®ay  ^©rk  oa  t^f^sss  imeciae  i^iH  b®  ;^ias©d 
©iit«    Aitlioisgh  til®  gisfejs^t  ^11  eoatimse  to  ^  of  isportssee^  ti-m 
©st^lislsaat  of  e  riekettsial  seetioa  Mt&ia  tli@  BBS  ^H  psrait  & 
traasfsr  of  ©fforfcs* 
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MK}MT0R1'  OP  TROPICAL  \'IFcOLOuI 
CHIEFS  s  SUI,?.1ARY  OF  RF3S&ECH  mOGRESS 


This  is  the  first  Annual  Report  of  ths  Laboratory  of  feopieal 
Virology  established  in  January  19$9'>     Tli®  laboratory  consists  of  tv» 
ssctions  •"•  the  ikrt£iropod  Borne  Vims  Section  located  at  the  oJIH  in 
Bsth6sd.a  (Mead J  'Dr^  Williaffi  L<,   Pond)  and  the  ?it*us  Section  of  the 
Kiddle  America  Research  Vrdt  loeatsd  in  tha  Panaica  Canal  Zons  (Headg 
LTo  Alexis  Shelokovjo     Tna  GaEal  Zone  Section  shares  its  facilities 
and  service  pevsoxmel  mth  tho  US  ART-ri  THIDICAL  RESmRCH  miT  (lTSA:,.5RiJ)  „ 
PAMaMA.  of  the  Researeh  &  Development  Coirsnts-jid  US  Aritiy  (Captc  Robert  L=. 
Taylor^  '■^•SC_«  Go?TnT;ar.f3irig  Gffi.cer).     Tne  arsy  unit  comprisss  the 
"ycology  vSoction  of  tha  Middle  Amerloa  Research  Unit  and  thus  is  under 
the  director  cf  VAWJ  c     This  Greater,  an  unusual  situation  of  a  nQrcology 
research  group  siibsnitting  its  annual  report  uR'ier  the  serial  number 
assigned  to  the  Labor'atory  of  Tropical  Virology! 

'.Phe  first  year  of  the  net?-  laboratory;*  has  bean  characterised  hg- 
growth  and  raaturation  of  the  research  program  of  the  cosponent  sections.: 
The  Bsthesda  section  has  develo}^ed  into  a  v/sll  organised  group  oriented 
to^.°aE'd  the  accomplishnient  of  its  t-5»o~fGld  basic  mission;     i)  to  provide 
competent  atid  prompt  assistance  and  cooperation  to  the  Canal  Zons 
laboratory  and  2)  to  Ga3n"'y  on  independe-nt  research  program  in  the  field 
cf  arthropod  borne  vj:rology  corelated  t-jhanevsr  possible  v.lth  tha 
investigations  of  the  overseas  LTV-I-'AHU  staffs     Tne  Canal  Zone  section 
is  depending  heavily  on  this  support 3  it  is  anticipated  that  tha  villus 
group  of  the  Gorgas  uesorisl  Laboi^atory  mix  also  sake  increasingly^ 
greater  use  of  ths  facilities  offered  by  the  Bsthesda  labcratorjo 

Dialing  the  yeai'  the  Vjanis  Section  cf  1!U\Bjj  has  grom^  from  a  field 
station  into  a  research  laboratory  engaged  in  imrestigations  v;iiich 
range  from  eraergsnoj/  iforkup  of  influerjsa  e^idesTd,GS  to  controllod 
laboratorj"  studies  of  pathogenesis  and  experitssntal  transniissiOi?.  of 
encephaloiTyTocarditis  -villas  in  milne^  as  clanned  the  primary  ersphasls 
has  nevertheless  re37iained  en  the  arthropod  borne  Yxtxia  disaaseSo     The 
staff  has  applisd^  raodified  or  dsvalo|>sd  tachnicfues  istillaing  most  of 
the  diagnostic  ai'majsentaa^'rom  of  a  modern  virus  research  laboratory^ 
incltidinf^  extensive  uss  of  sa^reral  tissue  ci'ltiire  systsmSjaaimal  and 
egg  inocu^.atxQrij.  Immans  sssiim  production  and  serological  techniques 
of  nsutraliaationy  hemaggl-atination-iriii'bitiori.,  hemadsorptioi:^' 
neutraliaation  and  inhibit ion^,  and  coRjplsfflent  fixation^     To  ovr 
knowledge  the  range  of  znethods  and  techniques  ©nploye:^  is  not  dupli- 
catad  iB  ai^-  other  laboratory  facility  in  ths  /isericssj  outside  of 
the  TTsrited  States  and  Canada « 


The  os-bafcllshfjd  collaborativs  relationship  bet^iisen  t-hs  feo  viniG 
sections  of  the  Laboratory  of  Tropical  Virology  propssr  7dll  serve  vail 
in  accoMpliahiaeiit  of  assignsd  objsctdTsSa     In  the  not  too  distant 
.xut-ore  the  present  dl'spsctor  of  ?PJtTj  and  poesibly  ons  or  ti70  of  the  othei' 
members  of  the  Canal  2ons  labox'atorv  staff  mil  ba  reassigned  to 
Bsbhesda.     This  •s-d'J.l  nocss-s?.tate  ta.king  a  fresh  lool';  at  a  possibility 
of  establisliEsrit  of  a  new  section  of  LTV  to  provid©  these  workers  m.th 
facilities  to  condu,ct  research  on  probleras  not  n©Gess3.j,''il'j'  related  to 
those  undar  investigation  bj  the  staff  of  the  AHBDR  Vinis  section  at  ITIJI^ 
Tl'iis  Rsw  adTainistrative  ccsponent  raight  be  visualised  as  a  ■'•Section  on 
Tropical  Viras  Diseases "^   on-itting  the  exclusive  refer enco  to  arthropod 
borne  -/.Ijpiisss.  and  could  provide  support  for  the  I'IMJ  grou-p  in  soma 
additional  aspacts  of  ARD3R  vjork^  and  assistanoQ  in  Ron-ARK-R  tropical 
virus  studies*     (%•  noi?;  it  has  bsconje  apparent  that  dsper.dance  on  otl:ier 
labcratcrien  for  siipport  in  thifs  bs-bb.  is  rather  tsnuous  except  v&ten 
specifically  indicated  for  administrative  reasons,)     Besides  providing 
overseas  support j  the  staff  of  such  a  section  shoi-.ld  be  e;?qDected  to 
Cff^rry  on  indsiiendent  creative  research  in  the  broad  field  of  tropical 
vij^ns  infections  coordinated  Tdt;^  the  iYit^:'ssts  of  the  ether  tiro  sectiojis 
in  the  laborator-jo 

Attention  should  be  paid  to  staffLrig  tlie  new  tfethasda  section  in 
part  ?)ith  clinically  trainsd  parsonnsl  -sTxth  a  degree  of  competence  in 
tropicsl  virology  to  provid©  a  clinical  vi€r»,point  and  cliiiical  conipetenc-; 
not'  only  for  the  nQ-w  section  but  also  for  the  e^dsting  MiKfR  "/irus 
sectionl     This  persoaa®!  should  he  mobile  and  trepared  tc  travel  to 
epidemic  aa^oas  in  Middle  iiinsr3,Ga  or  spaoifically  to  the  Canal  Zons  to 
assist  ths  raiolsus  of  LT¥-I\IAEU  inTestigators  in  epidemic  emergenoiea. 
extensi-j®  epideaiiological  studies  or  vdth  the  haavy  load  of  high 
priority  laboratory  investigations. 

The  concepts  of  mobility  and  interdependeacs  are  related  to  sss  ^ 
iisportaat  policy  ^lich  should  be  effected  as  soon  as  it  iG  practicable 
--'rotation  of  laboratory  psrscrj-jol  bst?rasn  ths  Bathesda  and  Ga^ial  Sono 
virus  sc3CtioES  to  provide  oollaboration  and  muttial  confidsKce  "Khich  eaa 
not  be  gained  in  any  other  ^^^j.     The  other  advantages  of  a  rontiK® 
rc'tsition  policy  are  obvious » 

■fiacauss  of  the  unusual  pl^fsical  di^^ision  and  the  cccimltinQnts  both 
in  Bethesda  and  the  Canal  Zona.,  IT?  neods  umsnallj  compstsnt  and  well 
rounded  adEinistrative  support  both  at  horns  and  p\'-erssas*     So  £a.r^ 
remarkably  suscsssful  support  of  the  Canal  Zosis  labcratorr 
has  been  provided  by  the  Director's  offic©,^  ^.IIAID^     Ad'rd.nistrative 
cocz'dination  of  the  activiti.es  of  the  tvio  virus  ssctions  can,  ho'iwjvsrs 


b3  liiproved  hj  appi'-opriate  raeasaras  including  an  intogt'ated  ai^ninlS"" 
trativa  offics  in  P^jthssda^.     The  raountirig  rst^ponsibilities  and 
cosEitmerits  of  ¥,K9JJ  require  the-  higliest  ler/el  of  Tioosl  adndnistrative 
supports     This  need  is  accentuatod  hf  ths  proposed  ma^ior  sspansion  of 
the  labos'atory^  reconstruction  of  the  building  itseli",,  possibility  cjf 
hox5siKg  consti'UCtioR  for'  FlIS  psrsonael  and  Vna  inevitabl.e  actii^-e  gi'-cjwtli 
of  the  research  program  into  aev;  areas* 

The  croirding  of  tha  Bsthrssda  ssction's  bas-stasnt  apae,?S  -R-ill  b® 
consider abi<>^  relie^rsd  vil'oh  the  fortheoaing  mo^'e  of  the  DBS  laboratories 
into  the  now  builrlingj  altho^5,gh  the  spaco  to  bo  aAj.otted  vdll  hardly 
provide  facilitios  for  astablisliineat  of  a  thjj'd  viriis  section^,     fh© 
original  problems  in  initiatirjg  &n  home  base  vjjnis  lahorst-OTy  ^  vath 
maKgr  of  ths  ^a■3sign9d  personnel  hax^ing  had  no  previous  viroiogicaS. 
traimjjgj  ha-ire  beer-  largely  resol-w-ed  as  is  evicfejnt  bj  sqvqtbI  imagi- 
nativa  vijfological  projects  novi?  in  progress ^.     fhe  rscent  addition  of 
J/Ta  Joseph  Gibbs  sxipolied  ths  special  professional  compstenoe  in  the 
ARR'Ja  viras  f  ieldg  particularly  as  yelatsd  to  stu.dies  of  vlriises  T.feich 
constitute  a  health  faasspd  to  the  pe^'soimsl.     It  is  assumed  that 
physical  facilities  to  psrsit  r-egular  operations  irrv'olvirig  use  of 
'(Kissrdeus  sigents  iirill  be  a  part  of  the  Bsthesda  scctiQt).''s  pGa'rasnsnt 
space 4 

Undoub'tedly^  tfee  Caiial  Zone  virus  laboratory  'Sis-aiild  he  strengthened. 
if  ths  txvo  currently  proposed,  projects  are  acti'/atsd  in  the  fiitwreo 
Sr,   Jomi?:  Bs'-ennan  of  tha  licokj  I'omitain  Laboratory''  has  disc-asssd 
intsrestiri;:^  arid  realistic  plans  for  a  study  of  role  of  chiggers  in 
t.i-"ansniis3ion  of  tropical  v3j,™js  infections  f^tiich  would  nacessitat© 
additional  service  and  office  personnel ,,  spaoe  and  facilities, 
Dr»  V&rnon  Knight ^^  GliaicaJ.  Ba-rector  of  Jfl/lIDj  is  con3icte.'in.g  a 
challenging^  possibility  of  establishing  a  unit  of  the  Labc-ratcs^  of 
Clinical  Invest  luxation  on  ths  Isthmus  to  be  devoted  to  thoi'ough 
clijiic£l  study  of  patients  rd-th  selected  tropical  diseases,     Th© 
impact  of  s-och  a  progsfa?-^  rvhile  raost  stiiTzulatirif?  and  £tes5.fable  frcsK 
the  standpolat  of  IfARU^s  staff^  TS'Ciuld  cndotibtedly  oreat©  ne^v  and 
complejc  probleras  the  solution  of  i?;hich  would  r^qxx±t&  not  only  .funds 
biit  oonsidertfable  adaiaistratix'-e  skill  and  acurseno 

So-me  of  the  current  research  p:'ograEi  of  the  Canal  Zone  vii'us 
section  will  suffer  mth  the  departux'e  of  Dr»  Johri  Craighead  in  Jvite 
i960*     During  the  past  year  DE'd.  Craighead  has  assumed  responsibility 
for  a  eamber  of  important  aspects  of  the  laboratory  actit'ities »     It 
is  not  lik©ly  that  it  vrlll  be  possible  to  replace  h5jn  fdth  a  3~0Tang 
physician  ti'ainod  in  virolcgical  methods  and  with  epiderniological 
tmd./oT  ecological  inclinations «     Fortunately^  'Dt^  Pes^alta  and 


JSPo  Vogal  have  dsrvelopsd  5.nto  ©xcsllent  investigators  fBiroonsthle  tot 
maxry  of  ths  phases  of  the  research  progi'ca.     Miss  'LoBg.felj.,ow  is  in  a 
position  gradually  t-o  assume  responsibi?Lxtj  for  ses^ologioal  research 
procetfereSo     Ers,  Bro%  and  Dobrcsvolwy  are  sicqa-^ring  rvrolcgical 
techrdques  and  sre  ali-aady  casTyiiig  re?-:  •  : 

interrelated  sub^projects  in  ARHJIi  as  x-  .  :..: 

programs „ 


hsnslve  p/:/-  -<  :'  lesser 

degree  other  ny/<3osas^     Becajuee  ol   iiie  ■^©11  cteiln..iated  objectives  of 
tha  .Scctioa  it  is  not  a„ntioipated  that  t-Ise  senior  tscbnicsl  staff  or 
tho  phi''sical  facilities  ■svill  x-'aqnlre  e:-f,pansioi-i  ct  raodific-.tion  In  the 
fcrasaeaMe  ii't-are.-, 

Certain  sigrxif leant  adv^iicss  n>ads  hj  t'l-a  'LT7  staff  y.Vi'it- 

indivldiial  mentioii.. 


iLr-tli2-cpod  Borne  V-^TUB  '■.     1)  the  d©vc5lcpina\Tt  of  a 

practTcifrTncl'^spicx?ic°lTcG:. _,..-:  .   :j-yt  for  the  deiaonstr-ition,  of 

^^■thropod  some  viruses  and  smtlbodies;  2)  desioBstratioa  of  -sigaifi-» 
cait   fifferenees  ia  rate  of  reactio,??.  of  iiilBM  viruses  %rith  hcsologous 
ajid  hetsrologsus  antibodies  ?jhich  bas  res\ilted  in  practical  apollcjation 
of  the  ph@iiom©non-  to  the  h©r&tofo'r3  unintsi'pretabl©  tQcsts  of  gx'oi^p 
reactive  s©ra  against  -/arions  AEKOR  vlvassB}  3)  e's'sl.ts.atioii  of  several 
available  tissi?.e  cultiire  sjstsms  as  practical  tools  for  propagation^ 
quantitation  ar^d  isolation  of  certain  artbropod  borne  virysass;  h)  a 
newly  observed  phsnosnaaon  of  "herao3"aclear->-.adsor'ptioai  rsact;:i.on''  «hieh 
jaay  bs  use:?ul  as  an  Ina&x  of  the  prssencs  of  vijy.s  in  infected  tissxie 
culture  Bjst'ms;  $)  stwdl&s  on  the  patho-?r''';-' :-  ^-t'  'nT=,;'v..:5  ^irus  infea- 
tion  in  adiiltr  and  S'jokllrsg  rrii(;e  and  of  :  y;;  ivlce  as 


in  ruj.; 

borne  «:;,.  u.,j..;^:  ,v,;  ^0...^::^;,. 

i'^feniorlal  Laboratory  o     C 

liavs  heen  eas'rieci  on  d&.i.xy 

200  arthropod  pools  prncesr.  • 

jTiice  (inoculations  'oerforfrieu   ■...•■  -^^i 

hajaster  kidnap;-  tissue  culture'  'tubs; 

■■lost  signifiesnti^*  two  isola.tes  uifsrs 


..■as  tlx6S 

■  ■"  ".".ataly 

-■^La'tes  iiave  baan  made  a 
pl'lebotoKun  pools «   one 


cf  tli®m  of  a  virus  quite  usafaiailisr  in  its  biologies^.  ch-3ffacts:.ristics| 
2)  the  '18  months 'f  stAidy  of  the  eastern  equisse  encepba.loff.feli-tis  Yii'«.s 
in  Panaiia  resulted  in  eliicidat-lon  of  th©  ro3,e  of  thie  vl^Taa  iafeetioa 
2X1  horses  and  manasi  beings  in  Panaiaa  and  disclosed  the  po.'esencs  of 
antibod;l,es  evidencing  irifecfeion  not  orj.j  in  certain  'bii-^ds  and  maraiii&lSj 
bat  also  in  rsptilssi  3)  t-he  enccyphaloiByooaa^ditis  rirua  has  hean  fcund 
to  bs  tb,e  canse  of  a  fatal  disease  in  swine?  its  possible  pathogenesis 
and  transsission  are  being  iriTestifiatsdj  this  b&x-v&s  as  the  frlrst  con- 
clusive deisop.vr^tration.  of  this  vimis  In  Central  Mi&Txcs.'^  ■■:?he  finding  may 
l(3ad  to  the  establiskffient  of  a  hbx^  important  aoonosisj  k)  interestiip-g 
results  93*3  being  accumulated  by  examination  of  the  td-^isekly  collections 
of  rect.-i3.  stsrabs  from  PanSifnariian  infants  under  3  jears  of.  age.*  this 
loBgitutional  study  has  disclosed  a  periodic  fliictijation  of  certain. 
entei°ov5.r*uses  related  and  unz'elated  to  eoinsTiuRity  illnsssj  .?)  epidemic 
infliienr;a  outbre.alcs  in  Panasia  (Tjrp^o  B)j  in  British  G-j.isy;a  C'-^u-''^  A-p) 
and  in  Costa  Rica  (Both  il2  &  B)  tK.'re  iiwestigated  and  IsiiOiratory 
support  of  i/he  Costa  Rica  national  prograa;  of  live  polio  '^•av^ciae 
adin5.nis"'.2'ation  viSiS  provided.} 

i^:>2i^lJi2M£S&.vMM"^     -^-^  IXsring  the  yesr  approxi.!.vatslj  S'O  casss 
of  clinical  histoplasEosis  israre  confirmed  by  serological  teckniques  and 
2  fatal  oases  of  dissemitiated  histoplassnosis  tuyere  ttonfjjrriod  by  recovoA-y 
of  the  organisra  fl-om  clinical  materials  (these  we:re  in  nati^/e  Panarr/ajiiaae 
and  x-»sp;f"essnted  the  second  reported  fatality  in  a  child  and  the.  first 
in  an  adult )<,     2)  Spideisologieal  Ijivestigations  of  all  coaf'irmed.  clinical 
cases  of  histoplasnosis  resulted  i)i  th3  first  isolation  of  H>  ^®g£H^4^-^^ 
f^offi  P&iaraanisn  soil  ai-ound  a  dwelling  in  ?jiiich  two  Gcns(:^C'a¥ive"occuparK's 
developed,  clirdcal  diseascc     3)   aIii^  ecology  and  sicroecology  of 
He.  capsiilatiisi  Tew&lne  luisolvedj  homverj}  the  organism  has  heen  repeatedly 
Tsolatea'IToffi  fresh  soil  during  bclh  drj  and  u-'et  seasons;  natarally 
cccui'ing^  histoplasiaosis  has  been  feraonstrated  in  spiney  rats  and  opoosuffis 
by  isolation  of  ths  organisrs  fA-ov'  .liver  and  spleen,,     These  Irsfecticns 
were  aocompanied  by  diagnostic  s-&t\  T;  Gomplejnoiit  fixation  titers,  h)  The 
approaching  completion  of  ths  hisfco;>lasmin  and  tiiberc-alin  s'kin  teetiisg 
program  :ln  the  Canal  Eon©  school  sj"!.tav5:  will  furnish  data  on  approxi- 
reatsly  83,000  childrer.  betv/een  the  ?si'3s  of  6  and  19  years..     T.he  c^rr'ant 
preschotd  ag:e  progpara  mil  ssipply  c'-..ta  on  the  younger  age  groups , 

3Ji  suFiaaipy^  it  should  be  rec  i.:.'ded  -witb.  satisfaction  hj  all  concernsd 
■sith  the  establishffisnt  and  operat  on  of  the  Laboratcx'jr  o.v'  Tropical 
¥iyology  and  the  Middle  Amsrica  Ri:'S03:tch  Unit  th.at  the  vxiamisO.  and.  complex 
arrangeiasnts  have  viorkQd  cnit  r ernm '  ably  x-^ell^     With  px^oyisiori  for  ad- 
•ditional  ai5rsiinih3'bs''ati''7e  support  fci-  the  present  tiicee  sections^  ths 
progi^'aai  rrill  be  streagtheaed  to  allc'jy  further  expansion  oi"  the  overseas 
facility  in  t©s:»ms  of  not  only  space  and  possibly  pfersonn^jl^  but  nsost 


of  another  section  -.vithin  the  La  nor  at,  c-r^/  of  Tj, 
rcceir-m  serloiis  conpi'^eivation  not  on  >    " '    " 
extensive  siip-^crt  of  the  Vnit  ir-   ''an^'-  • 
broader  ai-;-r  ■■--■■    -      " '  •.    --;::•   :"     ;'  ' 


Serial  Mo..  MJAH-Jf- 
1.  Trc^lcss'^  y  fro  logy 
2-^   ylrus  Sec  1 5  Of? »  Nlddlss  ^jisrics; 

Esssarch  llmt 
3..  Psffeisa  Carsal  lonss 


Pssrt  A. 


ir.d|y|dual  i»r©Jects  l^sport 
Cs  ?«n4=r  Vesr  '1$$$ 


Pr©j©ct  T'riles     Studies  of  ^rthropsyd  Sorne-lflnis  Ofsasises  ®s%d 

their  £pld!S(9i0log5f  sri^  Ecology   io  t?^©  ^?i5erlc.®rs  trsfs.»€.: 

frij>clpsl   f5Wss?J^t®rs     0r.  A?ejsis  Shelokav 

Other  invest: igis tor ss  Br^  .John  CralfhsiS'is,  Or»  €herl®s  5'  ■  :        '     •, 

arid  iorothy  yK-sg fel  Icvj 

Sor^s  Mesrjorlal  Labomtory i  ^<>  ^®  !**- 

Pan  Ait!srlcsf?  Sanitary  Sus-eaus,  ?/IIIG-/l#f® 

II., S»  Ar^y  Malaria  Control  an^  Survey  Srawshn 

ly.S..  Arjay  Mlsslojt  to  P^rmum 

Laboratorlo  Disgffostleo  d©  ifivesslgscJos^ 

l%tg>rfnfflr?as  R,  da  F. 

Chief  SupgeoRS  for  the  Army,  fevy  sskI  Air  fo^ 

'Ministry  of  M-'atlth.,  R.  de  ?» 

.JC©r!!  Tears  CC@lonfS@r  »/®sr  1^59)  s 

To£®  I  ^     6|' 
Professional  I     3 

^reject  cteserlptk'm;     For  detailed  si«jsiary  of  ths  studies  see  appr<j^riafce 
es^trl©s  Ir  the  Tsble  of  Contsfsts  of  £h®  app®.sfis4 
po?  tlors  C^  "'^'""'ij^'  of  ^t|v|tjes  of  j^a  MMIS  ^^li 

OS?  25  1  u95i  for  th©  siigsmf^rs  of  fch®  ^;  goc 


(Atteichmei-jt  I) 
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'ndi vidua?  Project  Report 
Calenclar  fesr  I9S9 


Pub' icafclons  other  thart- abstracts  frcrs  thts  project;     rjosie 
Henors  end  Av^rds  r^latlntj  to  this  project; 

Bt*.  Alexis  Sh®?okcy     ■?)     3ppolr?t;ed  S'smber,  Sctsntff tc  wsviso; 

2)     appointed  Coriau ! tsnt  In  intectiouB 
Disease--  f^-  Sorga©  ^n4  Coco  Solo 
ilos^jLH   '  .'  Zone 


I .  Trop  I  ca  I  ¥  f  r©  'i  ogy 

Research  Unit 
3»  Panama  Canal  lorie 


Part  A. 


Individual  Project  Re|><srt 
C3le!t4ar  Vea?  I3S9 


Project  Tstlej     Studies  of  Hn£©r?c  and  Respiratory  ^trus  Diseases 
In  the  ^arlffisn  Tropics 

@ther  I rsvestt gators;     Sir.  Johrj  Cralghss^s  Bf,  Jacob  Brodyo  Or,  ?'®o'Hws 
Perslta?  .John  fegel  anf^  Dorothy  Longfellow 


Cooperating  ifeifts;     Fan  Amersesn  fersffcary  Buroais..  FAH9/II 
Borgas  temorlal  Laboratory ^  R.  de  Po 
^llRlstry  of  H©al£h  R,  d®  P, 
Hospital  «iel  Mlno^  R,  de  P„ 
Ministry  of  tealth^^  C©s£a  Rice 

0epsrtrfieot  of  Ileal £ha  British  Sulana 

lloSo  hrmY  ^IssSort  to  Patistrm 

Sorgas  and  Coco  Soto  BospitslSj,.  C.Z> 

ikiiv&r^ldad  del  teilej  £als„  Colombia 

Slvlslon  of  Biologjc  Stan^itrdSa  MiM 

Chief  Stirgeonsi  for  th®  Array-,  ^%vy  and  A'lr  Force 

of  ths  y,So  Carlbbeari  Ccarasand 

Haa  Years  (Calendar  Year  i959)5 

Total  s     ^i' 

Others     2 

Project  SessrIp'cloiTS     for  detailed  sunauisry  of  the  studies  see  appropriate 
©fstrles  In  the  Tsbie  of  Cont;e?sts  ©f  the  ®p|s®nd®d 
fsortlon  of  "S^vl®*  ^  Aetsvetjes  of  jhe  Hl^l©  ^H£.!jS§ 

Sept^Bber  IS5S  »^or  the  n^tjbers  of  the  M  H^  Carol ttes 
Part  8   Iftcks^ad  Yes  ?to 


Oi'*,  mdd'i 


^3,^.,^-.^    Ca;"'''!    "oP'& 


intSlviduisl  Projects  R$|5ori: 
Calendar  Year  IgSS" 


Projsc':  Ttt?c:     ?■':-'•■ '-r  of  flycotlc  OssGwses   fji  the  An^orfcan  Trc;-"':;^ 

rrtncipal    fnvesfcf gator:     Cape,  (xoberi:  L,  Taylor,  I^SC,  U..S.  Arnn? 

Othsr  invcstfcators:     SP-7  Ksrlan  S.  Kolley,  U.S.  Army  &  ferSf^a  Slis- 

CoQporatJng  i^iifcsj     Mycology  Sectiorj^  Ospsftsnent  of  Baafcarfology;;  My 
Rand  fi^m^  hiF,tiZut&  for  i.c search 
Sorgas  K'emarlal  icibsratory,  R,,  de  P. 
^#Ri  teer^can  'Spt?ltary  Bureau 
Chief  SargeoRS  fer  she  Avwy^  11a vy  and  /||r  C  ^  .  ^ 
of  tite  II.  S,  Csi'sbbsan  CaiOTead 
y.S.  J?:pmy  felarsa  Cont-ml  end  Survey  Branchy  C,I„ 
JteslSh  Bureau.  €af?al  Zone 
6orgas  snd  €oaa  So«Of  Hospits-J's,  C.Z. 
SarJto  Tofi:ai  Hospital,.  Panainsr  City 
Si^rspltal  del  .Mlrjo^  PanariJa  Cftv 
[■irift^sry  Ssa  Transport  Ssrvlce 

Kan  Years   CC?slesdar  fmr  1959); 


^9!©  for  the  j;,ai'.ibi..i"S  of  the  Ag  _Kcg  Cotivutiifiia  ov.  viASi. 
fart  S.     Bneluded    fes  Ma 


fubltc^tiC?^  «ehsr  thasn  abstracts  froiT?  this-  prcject; 
Itentaftftj  Thsrra-s  i,,,  €rsJ§-h©s&%  4oH?i  g,s,  llsRdragonj  Harold  &  Sh©lok©v.^ 
ti,aec®pte«'i  fer  pub  I?  cstf  or*} 

ij<.;cls5i!:ed  Erythrocytes  by  tytoti  '  ;  "'"^■:-    "   'vu  ■:''     "^z   ■ 


Suatamala  to  8r 


i.j£iJ;° 


Cm^gi-agis^l  3fe4irs8?     Peas  Asssriesijs  S^^iitag'j  B«s-®oa 

smtX  ^le  S;K»afe^a  Ilaitsa^  S'^^ma  ««^®  f  la^sad  ;((^sd  tesf^s  bsess  a®©*®* 
f lllAM  ia  fart)  M  ©s^gsr  e®  aff@?rd  g^id©l.l»®®  im-  ixkm  im.S©5if»@(M° 

aiti  £k  ®^.®  dis^D^ses  ®f  diseases  @,£  kscs  I?'*  !^®  s^&f&mti-^m  f«(i!g!?^fe=^ 

ftsisgl^  !6«ii£;fc3is  M  ia3ette«ip®4°b<^aR.  'disuses  *we  beiiag  e^rg-lsd  ®^!&  sm 
toaafiiga  »iiil  S®*sal*eira  UKi;i«d  Stlatfefio 


Seslart  HOo  HIAID=93 


^e  Bes:-®;i9aical  tesS  sesulf^s  »f  sera  ealleciSed  fresa  husaa  be-= 
ii8gs  ia  elgfet  aruas  ©f  GuaSeaaSa  sad  sis  a^eas  of  She  Republic  of 
Fanaaa  aa-c  the  G^'iaaal  Zss©  iadleafee  gfeas  a's  leasts  gteee  Gsmsp  B  vi<= 
^al  ag«a£E  m&y  be  active  ia  C5«ag^=iaia  aad  Pasamas  ioeoj  Sfeo  Louis 
auee^haligiSj,  Ilheus  aad  Yellow  Fever  viruses.     IS  is  realized,, 
h&&e^6Sg   ehaS  ia  SSvs  absence  (^us  fas')  sf  cs^arable  serolsgieai 
S@8ft3  fsR'  deagus  iaaceivigy  C®^^  ©tfeer  6?®wj>  B  ir^ae'SiviSy)  ^  oa®  c^^ 
ao£  sxclwda  tae  psssibiliey  Sfeafe  'She  Ilheus  aad  Sfeo  Leuis  @aeefhali=' 
fSis  :?eas£is®s  a-sy  be  asseciaSed  eifela  oS&er  aatib^ies  ©f  4lia  B  6scai|?. 
?fea  felloe?  f<^--mx  aa^ib;.)di©8  caaaoS^  is  ebeee  feesfga^  ba  iaterpreted 
aKee?3t  as  se  iEdieagics.\'  of  probable  previous  iafeeSioas  wisfe  Yalics^ 
Peve^g,  ©i-gber  fssm  aatucal  istfeefelcm  ©s  icfeeSiosi  ioduced  by  vaceifS"' 
afeiesso 

The  sexoiogical  SesS  res«i£s  of  sesa  frc®  Miassi  sesidesSs  is.=> 
diease  fefee  aesivisy  of  St^o  Louis  aacepbaliSiSj  eaeephalcayacardileiSg 
£@d  pssslblf    evea  X.'heus  vir«Sc 

Sii|Blfic^^<?;®,.,|o  Fgograsi  og  felt®  I?isti|ute; 


fhe  potaaSi-sl  aad  actisal  ij^ortaaee  of  She  SrcsJical  argtecpe-d= 
borne  visttsas  as  a  cauee  of  infection  of  sresidents  of  CeatsaS. 
Asierica  and  ghe  Ssuahe^^a  itelsed  SSsSes  shoald  be  dsSestaisedo     Ihis 
kao^J;«dge  is  a  p3ee:?squisife  to  She  study  of  trspical  arfehr«3p«Mi=b0K'ee 
vit&l  dis(?dees„ 

grogged  €o^^se_o|_F?@;|ge^g 

I£  Is  iaasadsd  that  nauBsalisaaiono  hesnaggiugiaasion,    isshibi= 
ttcUrj  STtd  acaiple^sat  fixaL:ioa  tes^s  ^ill  be  carried  aufe  on  sasa  nc£ 
alfeady  teaSsd  aEid  ('sae  seritts  eolleeei@as  an  basd  will  be  augaseated 
wifeb  addieieaal  seea  fros  eha  saae  areas  sad  ssfeas  in  asarby  ecaa= 
£ri€So 


Past  B  iacluded  °  Ho 


Serial  H©..  ^UMh'^Jt^A 
2,  totli^apod'^pbeoie  ¥!?:-«  s 


Individual  ProjesS  Eepe-gg 

Cal@adar  Yeas'  1959 


PeoJecS  TiSles     Studies  of  arthrspod^feseae  viruses  ia  Sissue  c«2,®iis'@c 
Pars  lo     EvsluafiioQ  of  tissue  eulttts®  systems  for  use 
ia  vi£'us  iscl-stism.,  IdeatificaSioag  «sd  ia  s@E®l@§i= 
eal  l^es^s  for  viral  asttib^dies 

Priaeieai  iavessigafeor  s     Chaifles  Ro  R®senl>8rges 

OSher  Zaveotigaeorsj  Ualssr  Lo  Keiftoa 

CosperaSiag  BaiSsg     Labofat^ory  «jf  Gegmfeee  Aaiiaal  Researchj 

l&ia  Years  {ealieadar  year  1959)  s 
ToSais  2 

Professicaal s       3/4 
Otfeeff  s  1-1/4 

Freject  Descripiftiraos 


Ifeis  study  is  int^aded  to  seek  out  th&  moat  seBSifiixye  tissue 

cul'iure  cell  lines  ios  Isoiatico  feechaiqueSj  S®  develop  a  syggeca 
for  virus  ideaeifieaSioag  and  So  ssSabli^  suitable  Sissue  calSux'e 
deebai^gues  fm>'  9€S'©i0gic=ai  testSa  ail  ia  relasiea  g©  ari;b??cpisd" 
b^fB®  viruses « 

MBtheds  alleged g 

A  variety  @f  cell  Sypcf.  as©  beisg  feested  ics  seasitivity  to 
asshrt^od^borae  viruses  a.a  tieteraiaed  by  ©videace  of  cytopafefeogeEtic 
©ffectg  iafectivitSy  ®i4ss%  jssd  degree  of  pr^sgagiogi  of  She  virwSo 
fhe  deelise  of  acfeivisy  ©f  th«  virus  under  varying  condisioss  witls" 
o««S  hose  calls  is  defeereiaeJ  ^id  cse^ared  with  s&tioa  of  efee  virus 
ia  tissue  cultusre  sysgemBo     Pa^eicular  essfshasis  is  placed  sci  d@Ser° 
Biaisg  adequate  tissue  culture  sys^^ss  f©r  sr£tee^^-b©^ae  viiruses 
which  ©re  n®S  readily  detectable  ia  iSissue  ealtute-o     Seveji-ai  pas* 
sages  ©f  viruses  ia  eissuo  culture  are  cos^a?sd  wish  mousa  bs'aia 
passaged  viruses  oz  viruses  reeeatJ.y  isolated  fssm  aaeural  feesfes,, 
Varisms  $eclmiques  aiee  erf'ii9yed  £©  deSersiae  she  activiSy  ef  (She 
viruses  ia  tissue  culfeur^So     'Biese  feecSmiqu&s  iaslude  obsertTsSicme 
fsr  cyfe«^aeh®g®aie  effects  hssasdsorpsiian  SesSSj,   fosmaSieB  ©f  plaquesj 
raici'-osc^pie  exaiaisa£i@3  cf  s&aised  cells  for  iaelusima  hmlte-.s^  ssd 
serial  passages  in  varietis  tissue  eul&ures  snd  asimalso 


SsK'l.al  m.  MIAIEi«S4-A 


eu  .tuxi?  csll  lle.sB  arid  She  ss;4ivifey  of  samj  erefes'spsd^bcrae  vIkusqs 
■us:-t3g  si^ae  £lf sf'ea  diffar-saS  csll  l.iass  fea^e  efeevm  lismsSeK'  kidaej 
«is.lI  eulgjsrss  tt-  he  mitstamdlm^  in  ser'S'iag  as  a  etjJtafe  ©edium  f<5gr 
2a:iy  '^iraseso     More  iaSessivs  In^esSigaticss  of  &  grou|>  ©f  aias 
'^i'.''us®;3  1©  bs®3S-®r  kida©y  tisstae  cel6-«s5,'e  lias  sh©?®  th&t  msi  csiafiimsffid 
fjaijsagp.  Shess  ijirusas  l@s«?.  nmoh  of  tbeir  paSfeogeRiciSy  ffir  raieeo     A 
ds  ^iie<J  sceott'Sfe  oi  e&is  ^jork  feas  bses  prepared  sad  subiai&Sed  £©£■ 
fe^-ffial  pabiicasioQ  im  t&e  ©ear  fefeui'Sc 

Biaiag  tfe®  course  of  gfees©  is^esSigatisas  sad  Isj  collabssratloa 
^i  .;te  iJs%  Waise;^  Lo  Mawfeoa  of  S&e  Laberatoiry  ©f  Gestsfree  Aalisal  Ee= 
se:«feia,j  MMS-  Sidney  Sisstse  euli&ures  ivem,  "genafiE'ee"  aie®  lee^e  pr©-= 

ll,jisa;;y  iresxslss;  indl.ee.sa  tisas  a  gte.&te^  ayfeopathosealc  effecS  is 
ptisduC'-isJ  by  «!©:iTi|;ue  I^e.  i  vi;g^js   {KocisiaiAi     sSrain)   in  gersafree  amsse 
kiJaey  c®S,ls  ssaem  is  souse  ki<iaey  cells  px'apared  £x€m  eoaveaSionsl. 

In  iaves£i£;a£io?5S  of  t:ha  possibility  of  usdeSected  virisses  in 
"garsfxea''  snfcaal  eoAoaiest  ao  •'/irus  eotiid  be  isolated  «feea  tissues 
se;?e  tasSad  in  ■^'sriaiis  tissue  culSusre  liaes  aad  ia  mieeo     CerSaiB 
racsse  kidaay  call  c-ai£-u3res  pseparad  feos  "gerafsee"  ^ce  have  shosra 
30.a@  cJ-iiSBagee  suggestive  of  virus  sc'feivi'£y«     In  ^aaesges  ssade  frt^i 
ftlssse  culeures  16  has  been  difSisui-^  So  saiaSain  vir-as  aeKivity  be» 
yend  'glsras  saccessiva  passsges  in  'Sisstss  cui£ur©o 

Boring  -ifha  coarse  of  roueiue  %^tk  vd.th  hemadsorp£ic?sj.  feeeimicmes 
in  hs!m-st^'}i  kldaey  ttBsn&  cwlfcuge  a  aew  phesefflseaona  bssocweiear  a^i^ 
scrpeiijs^  ^S3  obaer^ttd  tfhea  ezyshrocySea  froa  osie  day  old  chieks 
^e;"e  £'ided  io  b,£@&g&e*'  kidney  tissue  cuJfeu^es  ^^■iieh  had  beea  iiacsula« 
tei  with  relisgael  virisses,     EsseaSially  tfaie  rescSioB  seEtsiSs  in  di8= 
iEsegjratioa  of  th&  eytcpf.asa     of  She  chick  e»y£&irocy&e  leaviiBg  £he 
fsse  amslei  i^ich  a^@  adso3ffeed  g^^  she  lafecSsd  £is»ue  culeuse  ceHlSo 

Si :gg.ifl£,^€j|_tg._ Jfe@  Frggri^Qf_ fiie.  JasSifeaSQg 

Ss  is  hepsd  sfea'S  '&esa  s'.'«adies  ©f  ar'i;h'c®p«3d='borae  viruses  ir.i 
'iissee  culstire  ??il.l  isdica'se  aett  only  the  ©ptisaal  lasaheds  for  pri'= 
Bjsi:y  virai  ig©?.atloa3  ba?;  aUs-o  'E?il3.  indicate  She  best  vlrus^hosS 
ceLl  systems-  for  laboiresary  sgudy  c»f  esSablished  viral  etfaiaso 

FsoBosad  Course  ©f  tbe  FrolecS; 


Siiidies  tfili  be  cssitimied  along  liaea  f^iek  c<sigrifeuSa  to  the 
besio  isbjaeeivas  oueliasdo     lapoirtant  iaads  bearing  selsticmship 
feo  Shese  projects  ?jiil  be  passtssd  as  tliey  ©Elseo 


FarS  B  iaeiuded  «  Mo 


3c  BeSheaSaa  I'i^yla^ 


Caleada^  Year  1959 


,'K®Je€fe  Titlas     sepias  ®f  S3rt&g©fi(!«£»b(gs?ae  viseses  ia  tissue  culfeus'^' 
Pas?®  2o     Bavel«f®eat  of  a  tiss«e  euiSuspe  systssa  i«^=° 

Jghea-  laves^igate^sj     Home 

;,!aa  Tsass  {©alasdar  yeag  1959) : 
Tatals  1/4 

OSfess I  leas 

cimM  ^mrrido.  a  s@asiSi-^@  asi  E®re  saisabl©  ?-i!.t(6^e  lEedinaa  fear  gsliy- 
3i®i®-gisil  sija^ies  ©£  arfgfc^c^^^btg^ae  virus  ,eel.i»h®8t  istes^Sisas^ 

^cifie  Slssses  asre  dissesSed  fees  iaseeSs^  wa^md  sepeaSedJty 
:ia  etil^ai'e  Sfidla  ©o^'fiaiaiag  aa£ibi©Sie8i.nd  pl^ad  ia  ©u2.;fe?®©  slides 
''m  S^sbeso     flie  b2.®©<l  ®f  <^bM  iasaefe  may  Va  eslleeded  ^4  added  ft®  £li9 
t;3ule©ff©  ©cidiao     Vmtm&s  ^nltme,  aedia  gnd  callage  ile^niq^Jes  ars  used 

wlseii©«    •A--Stes|>'fids  ase  oeeasi&maaay  reared  ^dss  seesile  e®adi£i^is 
s(»  ^-ae  ^Q  esatir©  asi^I  laa^  fee  qased  in  sait^Kf©  ^itbeut  ©sais^iaa- 

la  atS^f)£s  m  eul,£43ss  iasjgfflS  tissue  s^  calls  have  geaaiaed 

t#a8  tbaesr^di  'susweve^a  fracfeieal  arshas-^cd  Sissus'  culSujre  kas  nsS 
b«es%  3stablig^£do 


IMIl^iiri 


Si-miticsm&ji  m  m&  ^@^m_at  the  XaseiSata; 


Tissue  GMlStEra  ®£  argte©|!wffd  ceEls  ^mild  provide  a  e®a!pletei|? 
aew  approach  f??S'  physiological  seudies  of  visjusesj  !i®s£  ©ellsg  smd 
th&tv  ia®^affiifei©as»     Ea  the  field  ©£  ffiPSltt'«p®d<^bc®Eys  vi^us  &eeeag-<^9 
iQseet  €ls®!ie  eulimr©  ©ay  p^®vide  a  sensitive  sad  ©are  sv.i^able  eul-^ 
ture  sadiuBio 

Basle  sSwdies  its  the  field  ®f  tissue  cwlSure  #f  a3r-:a!»«^9ds 
wiBl  be  c®ngiE«3®d. 


Pa^e  g  iBfilisded  =  K© 


Serial  HOo  g?IAID°95;;;'A 

2.  As'Shsr^odaboEtie  Virus 

3.  BeShesdSg  Haryland 


FH,S»SIE 
GaieoElar  Year  IS59 


Fairs  A. 


pcd^bosae  vlffBSQs,     Fast  I,     Itfvsstigaaioias  of  £he 
c<ss|jar5i*ive  .~a£es  o£  reeetioa  of  ar'thsogod-borae 
virasss  with  fec^ologous  sEd  hetsroiogoiss  S3ausralis~ 

CscsperstitJg  Salts ?     H<9ne 

SSsB  fears  {cQletniar  yesr  1959)?. 

Pro  £a  00l3!?aal:     i/2 
Ottef^s  1/2 

Project  Scist.rlpfeioa; 


fo  iiivc-ESigal;©  the  ajfchropGa-boraa  virus  DSisSiraliga'clsa  Sesfe 
as  £  dynsralc;  accujrsrsnceo     Specifscalljj   tlie  variables  of  efee  neu^- 
Sralis£fei.'i7a  'Ssss  b«iog  inclvided  ±n  the  iax^eaSigstlcns  aire  tiwua  i&B 
&n  indepeiKTtiBfc  vsxlahle)  snd  l^&e  reiaSive  degree  of  raacSioa  {a3&o«tiS 
of  r=©?atrallEal;icn)o     fcfoEmasion  fecsa  this  approach  is  expacsed  ta 
gl¥£  insight  iafeo  the  actual  kinetics  &£  She  anSigeri^antibosly  cosabte- 
asioa  aiid  rcacsiorj  which  we  usually  E',easm°e  ae  neu£a?alisaSioQ  o£  an-' 


body  find  -ishc  ccss|)arffl-givelf  slow  epeed  of  Keac'Sioa  Csvi«3i£y)  wisfe 
he£©yolQg'3tso  aatlbo^y  is  being  SKceGssfuily  applied  So  tasrkedij  !&■= 
crease  the  speeifielty  ei  £he  ar£teopo>d'--'borne  virus  ne«t\'al=isasioa 
£estSc     Froj,«c£»iS^a  serological  £est©a  s-esults  ©f  tf^hich  as'e  liksly 
§©  be  uniaterare gable  because  of  bread  csoss-seacSive  aasigeaic  ee- 
lationsMpa,,  are  being  ssadied  by  kisa-feic  aeugralisssio©  eSudiea. 


Heu-teallBiag  iadices  of  Sfeo  L«Ksi(3  eacepfealifeis  ©atlssffBa  agalssi 


Serial  HOo  aiMD<'95°A 


SK.    L®o3.8  ©ttcQ^iialiSis  vi.ru8  wlfefeouS  inciibasi©®  and  foil^j^jiag  2  haar 
iucubatioas  ia  saea  to  be  2»&  mid  3.-0  logs  rcspeeSivaiyj   a  differaaee 
of  oslj  0e4  of  a  l©go     This  data  seoias  ft©  iiidtcas©  £lja£  Ehe  n.e«£rali« 
sauica  of  visrue  bj'  hcatoiogsus  aafeibcSy  is  aa  inssaat^aesus  pheaectaBoao 
jlesjsveSj,   Ilfeear.  ^sagiserii®.  feiien  t:es*;«d  for  •neut^aiisaSiaii  ©f  SSo  l*«3is 
aacephaiitis  virtas^  had  a  s®u£^aliEal:ioa  index  of  oaly  0„6  of  a  iiog 
-:#n:m  geared  wit.feisisife  prior  iacabatioa  (0  tiBs)  and  lo6  lisgs  i£  iac»iba" 
sed  2  hours  pri©^   so  isjsuba'Sioa  ipLo  ess^erisiaaaal  SBisaais.,     "Siis  &'as 
la\;eE|3r«te4  as  evidence  Shaft  the  (Ssgres  ©f  aeu£ralisa!liea  ef  virua 
(aiitigea)  by  a  elssely  related  'as S:erologmi.8  sagibody  iaereasss  as  the 
incubstiiim  ti-m^-  is  li's^sK-easedo     'Eils  hjpQSbesis  was  fu^Slier 
ggs/engftheaed  ueliag  tiie  JS  scd  WH  -»iiraS'»>£atiseK^a  sysaazns^ 

"^e  ki«t3(Sie  BeutraliaatiQi  studies  p^-eseaS  a  laesas  Sas  fuirtfe-ss' 
iacffeasiBg  th®  specificity  of  hhe  sjcuse  nesSralisation  £esSo     Fsk 
'ih<-»  fi^ss  tiKig  i^nj  bso^ad  seso  logical  survey'  work  csrsied  eug  ag  Lab©r° 
agory  ®f  frspical  ^iroiogfj   .md  «i-£k@3?  iossiausisasa  a  meeas  of  ideis-sl= 
fy;.ag  a  specific  astigealc  stiataulos  is  possible  xAi^xs  there  oace  es= 
ist;ed  ©  csafusStiii  bro'M  asSiL-ody  p?effiIeo     Mor easier ^   ehia  sSady  also 
deii«mst3?a&es  tliat  tha  basic  jihetscsasson  of  iasgaK&aaeoas  hasaolesoisa 
ansigec^aasiboclf  cejsblaaSicfv  sxisSing  ia  bscSei-ial  aasibody  systems 
also  fuaeSioB  in  She  sass  asevaer  ui'gh  visus  ^sa^ifoody  sysSeaSo 


fee  caiscap.e  of  "issasasenecus"  n&uts&ltsati^i  of  viraaes  wis& 
hcffiiologcas  aaSibsDdy  is  sc^  being  seseed  usiag  broadly  sreaceive  eerisa 
sfjeciaiesas  obaalaed  previously  froai  iadigencus  SouSheaae  Aaisa  pagieats 
■sfeile  in  the  acaie  sad  coa'^aieceeng  phase  of,  sassm  6rc«p  B  arthrsspod" 
bm:n^,  ffital  iBSecfeions,     fha  epeciSic  c£«&agiv«  ageafi  has  nofe  be^a 
d®;;eriBiaed  boeause  of  felie  sztit®©  Group  B  iase^'relations  in  8«SX3  ixem 
residents  of  Sfeis  geographic  araao 


Fa^S  3  iacludscl  -  Ho 


Xo  ffopical  Virology 
3o  Bs&hesdaa   Ma^flmaid 


€ai«isniias'  Year  1^59 


Fi^ojee®  Tisle :     Studisa  oa  stti£is®R°atisibodS'  ^'esMSSisiss  of  the 

s3rtte:s|j©d'=^borB@  visisseso     Part  2(,     Beveli^saeafe  of 
3  praee-ieal  eaS  specific  Sloisculatictn  tess  for  tlie 
dS3stmse^a&i<m  oS  srah^opod^bcsrae  virus  aniSibo^iea 

?  'inci^al  Ia'?;.3Si?igagGff ;     EoberS  Mo  FeaBlag£«sa 

0;;her  fevestifjaesrss     HiliiiSB  ho  Fond 


H-.sa  Yf-ara  ■('^^■■^'aiar  year 

i:®$al.  s  1/  2 

?rof  e»ait.5Q,ai  s  1/  2 

OSheff  s  Heme 

F;?oJ  ecg  Dei  mx  5.p  felon  j 


I;av©.lffi3SK>i3£  of  s  rapid  flocculasion  sesS  for  She  d^-ieeSion  of 

Ar&Siri^30«Ubors©.  viruseSj   is  the.  foira  of  infiecfilcms   tissue  eul« 
t<a°e  e^esmafeaRt  Sl^idSj  as^e  sdoorbed  onto  clay  parsicl.es  ixi  She 
menneT  previoi.ielj  d.escx'ibsd  bj  Bosic&viea  cf  ehe  Late-Gra*«iry  of  2a»= 
axaaciesv  feir  f:ha  BenSoalte  Fleeeula^ioR  fes£  for  TriGhiaosis  aisd 
fey  other  diseasesc     In,  the  sasie  jaamier  also.,  specific  flocculaslca 
of  6he  aati;5eiioer:sated  Bestoaifie  par£ic?!.es  is  deaoas^S'asad  t^ea  ia 
ebe  pt&a&tiC'^.  of  specific  viral  aa'^ibody,, 

Itie  Bea'Sontte  Floe«uJi,aSisn  Test,  has  recsnSly  been  ^pli©4  in 
wjr  S«:C^OTi  to  th0  satigess-^miSlsera  sysSess  of  S£o  Loaia  eacepfeali" 
tis^  lasSerrTi  c»4«i3&  eseephsloiafelisis^  Sitidfeis^  and  dsE^'^us  Type  2 
vifT^ses  wish  xip;^4i^<»at  preliMnsE'y  suec®ss„     SaSisfactajry  viral  easi= 
genSj  isSsi^ed  tot  etibsequeat  a<lsoi:ption  onteo  clay  psrsiclesj  were 
fja-epared  fesi-as  virtus  su^esasions  af  £©£■  pscpagatioa  in  haEJsSes"  kidaey 


»2-    Serial  Koo  g^lAXB-^gS^B 

tiaeue  eui&u're  'SjsS^bSc 

Alehot!g!i  ^e  astc&e  ©f  She  eatibraSy  being  seasuK*6d  by  this  SQsfe 
iSj  as  jsSj  "!.mdet®rEaia<3«is   Sae  srsmsls©  of  a  fes?  tests  ira^icaSe  sobs 
€osr^olsSi©r;i  beSj!i?e<JJS  She  peeseraea  asd  Sites  cf  aeisSraJ-isiags  c€^le=> 
Kessfe  fiaiajt'.a  sad  feesseggiuSia^'Sicaa  iabiblting  aaSibcdies  aad  She 

the-  spBciii.cttf  of  Shis  sesc&ica  iadieagaa  £liaS  is  is  as  ^ecifiGa 
if  mofc  ®<^ir;  sKjj,   thmx  &he  aeu^raligaiios  £es£o 

lis©  BciBl'.oni^e  floccaissioa  iSedaaiqueSg  as  ^plied  t@  the.  ar« 
Steopod'^bQEiia  virusee  and  feheir  aasibosliesj  will  coaseifeuSe  aaoSher 
valuable  se^r'slcgisal  test  to  be  nzed  is  eoajtsaesioa  rsitfe  'She  5?ail= 
knosB  cGS'a^Le-iaenifc  fisafeiosj  heiseggluSiaaSion  iraMbifii'Sas  aad  neutral- 
Isjafelcfn  setsSSc     teKeover^  preli?aiaary  obser^at;ioRS  also  isdica-ia 
th&t  the  SKtiges^BeaSossltQ  c^ablaatioii  is  applicable  as  a  sitBiJle 
rapid  Eatboe  iat  ccmceBSraSioa  of  visys  firosn  suspeasion  and  aay  be 
of  value  ii'i  subsequesS  adsosption  of  selected  aagibody  feessa  sertsa^ 


Evaluation  of  tlie  BeafeOBlSe  FloGCulati«ai  Test  (as  applied  So 
a?'£hrc^od''l)OE'ae  virus  gysteaa}  in  teras  of  praefeieallifey  for  asa 
?.a  She  fieJ.dr  ia  tesias  of  specificity.   She  aeneieivifcj;^  aad  the 
geaeral  aacuirs  of  £be  aissibody  being  ajfiastj*©?!;  in  t;Qnas  o£  She  in<= 
tespreeation  of  s&e  results  ofegaiaed  fe«si(  She  -fiest;  in  fiesias  o£  its 
asplicabillSy  So  ghe  dlagitoais  of  diseasa;  in  seirss  of  She  repro^ 
dueibillfiy  of  fefee  ras^Iss  aad  of  tiie  sftablli'fiy  of  Shs  test  resgsE'ga; 
ic  £eEsaa  o;:  possible  iss^rovestfiuss  in  the  sseShods  es^ioysd  for  pre=- 
pariiig  fefee  te^t  s-eageats  and  Gas-rying  ou£  the  feesS. 


Part  B  incJLuded  «  Ho 


Serial  Bo,  M£AaD°%»A 
3c  Be^hesda^  Kesyiasd 


PHS-HIH 

Caleadar  Year  1959 


?&St   Ac 


FsGjasS  fifele;     lE,'aa«E3issl<m  of  a5rftkr«:^od=bcrae  viruses  by  aosqaiSees, 
Pass  lo     PaShcgeoasis  of  Ilfaeus  virus  in  adulfe  smd 
suckling  Slice 

^Kiacipal  SavesnigaSo-r ;     lerbe^fe  To  Ual^ag 

Othes:  Invesaigaftcrs:     Hcass 

Cc'-^eEatiug  SsifeSs     lone 

Pfof  essicesal  i     1/  2 

bci^ae  ■wirusetSj,  Hsiog  iSheus  feve?  ^irus  as  a  modeio     Be&^rssiise  appro'^ 
psiaSe  ffijspes'-MejijKal.  laosfi  aas.ma?.B  for  laborssory  studies,   as  sfeoiarss  by 
vl.wsaias  dovoioped  an«3  lafectivity  os  tlie  axjisaals  fos?  artlsrc^ods ;  aad 
by  ®ffse£  of  vi's'as  doge,  ;coafce  of  iEceulaciono  snd  age  of  kos's  os 
viresila  and  «2isease<, 

'I^ec®  stxidiLQS  srs  Q&xvted  cut  by  aeans  of  infeciing  vatrioue  spe* 
cies  o£  aalsalSa  sni  also  inoculEjaing  differsn?!  aged  saiEjaXs  of  sfee 
s«.s^  Sjpecieg  ^•'i--:h  varying  dcs-es  of  virus  by  different  irfnstes  and  de^ 
tesmlnim^,  by  tAtration  of  bicod  in  2i«day'^ol,d  sicej  the  assotin'S  of 
circulating  viXMS  deve/l<^ln.g  at  ieSsi-valo  afaer  inf8C6io-n„     Serial 
passagss  ^sere  siide  a£  predeSeraiiQed  inscrxmis  is  aet^^?-;s  So  esfeab° 
lisfe  virus  strains  in  a  pas-eicular  assisiale 


CSiicks  sere  uasuifiabla  as  l&hasatory  h.os£a  fas'  Ilfeeus  SrassMS" 
aion  studies  siviee  th&  proper feica  o£  those  isoculasedi  tlmt  8«bi3aqi2en&=' 
ly  develc^  vireaia  is  too  variable  sad  those  that  did  develc^  vire^as 
were  ssosa^iRfectivs  fojf  acsauitoeSo 


Serial 


&rths(>^!3d  graassaissisa  of  Xlheus  virus  eaa  fee  ccmsisteaSay 
saecessfoi  if  sewfec-m  feo  S^fey-aid  ©ice  are  eaployed  as  IjobS  sai* 
isfflisg  aad  tifeese  aife  be.®£  Icoeaiated  by  fe&e  iatsaeerebiral.  sc!«|.@o 

AlCbi^sgh  there  is  as  sufestaatial  diffesenc®  ia  sasc^St&ility 
fe©  Ilfesus  vijraa  is  itsfsaS  ss-S  adult  siie®,   Shesf©  is  a  laarked  differ^ 
esjca  la  te&a  de^elc^siiBQaa  of  visua  tliey  circulate  ia  S&el^  blood ^ 

Use  asjoiiat  ©£  -^irtss  in  i'Me.  braias  of  bcsfe  3'=day<=H3ld  aasS  21<=day" 

ias;  sliesrea-cSer,     Since  ssics  ususily  die  S^S  days  after  4a<K?.al-^fei9a9 
pfiK'haps  ia  aese^ts  feo  obfiain  aaxissai  asaowisSs  ©f  virus  rsuticslji  ia^ 
fected  aoiaae  brsiBS  shoule  bft  harvested  1=2  days  prior  So  fehe  firss 
iipf>«arafflc.«  of  sigms  os:  dlse&a&g  as  ezeja|>iified  by  a  f®w  athes  virus° 
as  such  23  etie  LaBsiag  strain  of  polic^yelisis  virus  when  eaed  eo 

fh©  p5.°ej3eace  of  wirus  in  tlie  Itsegs  of  S'^ay  aad  2l"'daf'='Ol<l  miee 
sad  the  a^p-sreais  ccE-relatlori  of  qwaatir.y  of  virus  Ic  g&e  l«ii3g.s  wish 
Sbat  ia  She  biocda   sugges'Ss  She  ip»ossib?,e  "spill-over"  of  virus  fecss 
the  blocd  K0  the.  iungSo 

fli©  snbsuasaeous  rmsSe  of  .taoeulafelsia  of  lEbeus  virus  into  laice 
prcj'feabiy  i;-:  feae  closesfc  of  She  «suai  roBfees  used  &o  thafe  of  siosqui^o 
traassjissii:5i3  by  its  bisej,  aad  results  ia  vlrejaias  about  equivaleaa 
io  eoaseaSiraisioa  of  virus  £0  that  v^vodnced  afseK"  iaSrapeE'ltCKeal  iS" 
e«5ols&ioa.,  but  Itm^s  thaxi  Sfeat  foiloising  inSsacereb^ai  iisoeulaglono 

Si.^ligieiSa<.y^  to  She  grqgga3a_of_|ag_rja,sglgH£eg 


Wish  our  kao«-jled.ge  of  she  presenc®  of  cergaio,  arghrsspoa^boyae 
viinss  dissasas  in  She  United  SfeateSa  and  th©  possibilities  that 
csSbess  isighs  aesaally  be  pseasiafc  or  migfes  be  in^rG&cad  fetsa  soua^ 
grles  feo  tlvs  soatha  as  stucb  as  |!>osslble  mist  be  l.eajrsi©^  aboat  febsse 
disaaseso   sweh  as  ^i«^i  snivmls  might:  eerve  as  resertjoirss  ^.as  coa^ 
diaioas  jausfc  be  ssSisfied  for  tTrGnsrsiasioa  £o  galse  ^Iscs.   axt&  all 
oe&eif  characsesistiea  cf  gise  diseaseo     Tba  siSudiee  being  carried  ouZ 
*fie:h  Ilheu3  virus  X'jlll  sert^e  as  a  sicdel  for  siiailar  studies  of  o'shsr 
asi°b3?€?pind«'bo:S'ae  visai,  diseases, 

XBi'giage  sisailar  sSadiee  -^th  oSbcj?  argfctrejjod^borjie  viruses « 
Repeat  a  lls.vis©d  nvsabsr  of  She  studies^  usiisg  a  s^raia  of  Xlteeas 
diicb  has  va«..;s  been  sucjcessfaliy  fassed  mmserous  Sime§  Sbrowgfe  saice 
by  the  iafc-fs^erebral  roufcej,  bafe  rafhes  iiss  receafely  baea  isolased 
from  jsosauitoes  ia  'She  field  <, 


P«»6  B  iaeluded  »  K©  i^'Inciuded  for  this  principal  ij)v?.sl:isa£GS'  it?, 
F^Qjeeii  Serial  HOo  H:£M"0»95-B) 


Sc  Irapieal.  ^ii^ailogy 
3,>  BeifeesdSg  Masryl^xd 


laSivideai  Project  Eepcsst 


Pii-rt;  &, 


Frojee?;  fi£>lQ£     frasassissiois  of  ars!jtec»o«i"b«rsis  viruses  by  ®fiss|uifeeQa. 
Fas-£  2o     ?rais©siS8iysQ  sf^tsdies  <m  lllieas  vlras  aslssg 


€<'<^siraSi«g  Or. lias     HtSHe 

Fffof  ®  ssicissl  t     1/  2 
CShera  1./2 

5.0  detp.-„'£ii-3ie  She  iiat.©srtel(»SioasMp  of  sosquifcoes  aisd  Sha  ttt^i^' 
cal  as'akeq?».i'^  sox-ae  vteuaesj  <SetenaiiiQ  i?ela'SiOQ  of  cireuiasing  virus 
CAincmfsiit^tQU  ia  fcbe  blood  of  kosts  So  infecSiviSy  for  raesctsisoes: 
dutsRS'siffie  r«:;:t£.t;i€U3.sl>.ip  oS  4iss&tion  of  virus  incubasij^  ia  tke  saos^ 
qtiifeo  it'o  sske  elsiiifcy  of  SJie  taoscuito  So  pick  up  and  gfrnisrais  virtisi 
4(:£eKsiae  skosrSissg  imsei^val  af ser  asa  liiSecsiotss  lasal  at  ?3feieli  a  aos" 
«,]i:,3.£o  s€-ia  t:i:-ati.&-3is  virus,  aisers  to  Isba  iiisecSs  l;h«  virus  lodges  or 
es?,.'iigi|}liee3|   1;;^  csraifues  So^  besaer  "i?eeogaiEiintg  She  pressace  of  mrus 
ii!  ssosqteitcK^sj,. 


vixcmiSiS  ^ifsra  d3;tQrE.1.53©d  aad  peels  of  jaosquitoes  isora  pariaifefeed  So 
fred  oa  tfea  laSe-^c     A£s®r  <^peopria,ti8  itisuba£ls»n  periodS;,   eh©  ©os^ 
qv,l£0€S  were  fes'led  fcr  their  ability  £e  eiransait  by  MSe  to  sws= 
Cfiptibie  sair.a  aad  aleo  for  virus  cs«i6eaS  ia  'SSieiJi:  b^v„ 

tiargci  sr£jE.-!3'ii.r8  of  uosqaifeoee  th-at  fead  previously  fed  on  sslce 
^Lth  feacwR  v?ireiaias  \s^re  individaallj  s&ied  e&ch  d&y  aa.  s«sfiep£lbl(g 
ale©  tifilcli  t?'3s®  fessessafgeg'  absariFsd  foK  des/sb  and  eested  feif  pre^^ 
sence  of  viraso 


ISL=£llSl:Slil" 


Sei^ial  W.>.  HM^0"%»B 


Aifikc-xsgh  iavesfelgf.SoE'S  ssab&equeca  to  She  original  isolatSica  ©f 
'Clfe©;,!S  '#1^1  ;s  Imxm  'f:^en  utia&le  go  SffaBSsaife  Sh«  viixiB  hv  v^^qnito  bite 
fS'-im  .aa:tep;i   eo  ataissj^ia  w«  ^sse  able  t:o  acMeva  & inassaissioa  by  ^^^ 
.se,;gyr''Sl  at  ?  clsys  ait;(^s  ^eis  iafeeelciis  saeal  ®s  well  as  sffeas-  12^14 

■git^s  titt^   is>.  e&Q  da^'g-x  asice  'Jsras  afecve  4  logs  M'l^^y     ?fee  auiafesir  ©f 
adLc-«i  ifiyifte,  ®£t;s.r  bife^s  bj  iHliecaecl  Si-oBcmit©©s  n?at^>  sieilhar  art  a:ll  o^ 
!2®a€  g-esali'.  aiiS  teas  r®iiaiscea£  of  'Ktsa.ft  -ftyottid  ba  ©sqpecfeed  if  mie 
•y35§  wsw%  fee-  Its  rlaocaiatods  ^4  eiit^atiesi  culte  di  J-f icu}.«:  to  s-epro&^s 
i^sn  witlj  I'smm  iao«iBlgj, 

Siast5;-«ai,gl:4'g  gjerseisS  of  sosqaisoes  ssesd  ir.  <:iia  Istrgs  stud^r  ^ese 
able  to  e?,£.asadit  s«3s3St55a©  b^ti'jssss  2°14  days  affees    tslselr  iEsfectiou© 
jsseal  '^iis  ci'»J.y  ia  2B  paffceng  ware  «*•©  able  So  d(^vOjae£r&te  "^I^ug  Ib 
ifefeeii;  bsdiee-  bj  ss-iJ-^^r&tiiesg  &nd  ivM^fzl&ting  hcAy  su^essi*3ats  into 
ssisfB  ©a  dsj;s  :'J"2©,,     Ms'sa  o£"  als®  sosq^ifeoeo  {92^,}   ^xxe.  abl©  £o  tsaas' 
;aij-  by  !bl.ic«:>  :dy  cMy  9  smd  sser©  isere  firsrieaiEfciEg  ca  days  7»9  sfejm  ©a 

iBfef.-'ifeioa  <;-eS6!  ia  th*?  iEoequi^:os3  %faB  relatively  high  tbrmsghostea 
vaftiiiis  vm;y  f  ?.*?  vios^atf-ite^es  actually  SrasEfaiSted  hy  biseo     "fee  vi^'sl 
coateaS  oi  a  jiiugle  istael  g^squit©  appears  So  irx3i'ea£e  sosseii-i®  &«=> 
t&s€ii  7"W  days  afffi«i.'3;  isa  infecfeicus  saealg  w^icb  corirespoKds  «i'£h 

Satas  s:E  ilor  project  (Sfisial  HOo  lllAlD^-^o^-A)   oss  "FstbiogesieBis"^ 


Cca?:ij"ffi3  •■sitA  sjcsae  of  fifea  objee£i"iTee  alreadj-  ststedo     Initiate 
steii'.ai?  si'tidlc'.s  id.i£h  oslssr  a3ft;lirc!p(sd='boss3S  viruses  of  the  sropieso 
3et©!:iaia®  f;l5B  ssosfe  eff.le:leafe  aissb-ar  of  sios-qui'iEoefc  fee  u.se  Scr  con'=> 
34@ti%si-£  rE'&<slt;s  ia  stueiae  of  ■grsBSsiisels'B  bj  bite  sad;  in  preparing 
poola  for  is-stja&ion  of  yiruSo     BeteraiEe.  vinileiace  of  visus  In  desd 
aasqtsiSess  sisjsa  ia  field  stjsrvey  B«>rk«,  susssqaitoefc  ^js-;©  often  <deiid  bj 
she  vsisaa  •vi.s.ii!  tsols.ti.ona  are  asfess^Sedo     i^peaft  a  liEdSed  msssbes" 
of  Sh®  aSKciae^  i5siag  a,  sSxaisa  of  virus  closer  Ee  arigloai  isoLaSicsJto 
iS©  s«?.e  if  dia  ts'/siisssisaiaa  pstsern  diffe:r®  frcss  vfeafe  feas  beesa  defie^= 
isismd  tid-Sfe  s,  iiSrais  Shafi  has  alre-isdy  uddergoae  35'  mouse^tesia  pas-" 

•3Sg©;So 


?art  1  iKcluied  -  Yes 


SQsriai  m.  i^'IAira-fS-l 


]-£lS«i.°     Hom'KSig  feardsjg   aaad  PafeliealJicsas 

lialaseSa  Ho   :if.s     .-Mftfecfsod  sreasffiisaioa  ©.€  rabbis    abseEsaSosis  (Sfec^e), 
jj  %S=  ill:    ^■"^©e   31959c 

j-Qis«.-2g  lo   A'.    £SJ/:S  S&3afec33B  M=  Fo ;     A  €»2^arat-iva  afisdy  of  the  Slaspe 

•JTo  l<n"l®:ife  To  BalEa&t  i-Jv^js  elected  a  'Jrustes!  ^?£  Sfei 
i  ct-ijr-atica,;   I u, t:cmolQsical  SocieSj  of  /istsrica  ((1950  so  date) 


Serial  1S®o  S§IAID°9? 
lo  l^^ieal  Virology 

3o  BsShesdap  Ka^ylasid 


FHS-MIH 


pas 4  A.. 


Frojee's  fiSle-.     Sffeefes  of  arglficiglly  vaxlmd  envirerBBgait  on  poses- 
tial  Ejosquiao  veesors  g€  ar(&hr<^0d '■box-Be  viruses 

Frimsiipal  I«weseigst©rs     Paul  Ac  Woke 

Msn  Y^^efs  C-Q'''eK<S^s^  year  1959)  s 
Toeel §  2 

£jshe5f5  .1, 


fo  pt.  r^^iei^,  a  feaoia  of  stath^ds  and  biol.ogical  d&ta  far  |>lamied 
Siudies  o€  \fi'ius^vts.GtQX-=<swffi's-ss^,exit  isSes!reiati<7aiEhip8y   field  epl- 

disaae«c-.   e  id  isi:  vaeaas  for  saai^ftainiag  Hojggiagoggj  egula^  usdes  39= 
t?,Ki^  eos-44ila!5a  for  ase  is  esperisjeatal  iaveegigaaicfxa , 

l'^S-^-3M'^»  egu|^Ss  a  hna^m  eaosquiSo  vector"  of  yellois?  feve^'^ 
has  bees  ifiadi.ed  aader  varied  saviroaiJteatal  condisions  km  She  field 
sud  l^tbosat'-jfy  aad  its  se^oasas  saeasurad^.     Os  tfe®  feasis  of  aualyseg 
of  the  fesiilsr.  :?€  fefjese  sSudiea.  aaaboi^s  and  eqssipiaeBS  Itave  bees? 
mjdtii^ds  liui  sa?  eq^ipasss  bss  been  devlssd  Sc  iis^rove  lafecrator^ 

dis6Eibuti«n  iiadsr  the  is^sfoved  cos^disicns  of  caltur©o 

Mai  or  Fia^ii- vgs  g 

S^feaas  'ffare  fouad  ^■^ch  girsstly  is^-s'^J^a  Sfee  ^.tjlS-uire  ssstlicids  for 
atalntsiaiBg  Hae^^cgus  gguteago     Shis  was  acc^^jlished  priacipally 
hj  Shs  d«8iga£    ess  Se  basis  of  fcielogical  esudieSa  of  new  cjsltu^a 
squi^ff^ciKS  ^ich  ©liiaiaaSes  saas^f  of  'she  outsSscding  certdlSioES  gfeat 
lasd  so  dl&jrsiefe  asd  p^essguE©  deathSg  «Bsd  ^ieh  pfavides  sB©re  af» 
fecSi^s  eoadisicsns  for  aasiagj,   feeeiag  «a  caFbabydraSfts  aad  on 


I 


-2<=  Serial  M®.  fM^f^? 

oRisiaUs  t^  hh^Mf  asd  im  e^ip^sisissp  sad  t?i^  gsaat^  i!ae?«as«i 
ease  la  e&re  asad  reduced  epp^irttmitCes  fo?  @ss^s  of  ^le  s®8quitMt4 
Ba^toaaoaSaE  (sneadlgisas  w«sfQ  i!B;>g«%^d  by  d©teraaiaa£i©ii8  ®f  She 

»£  efee  equipmasat  available,,     lfe@  I'Smgevity  ®f  caged  adnl^s  ®£ 
^9^a  equlaaa  Ix&a  t>eea  greatly  estesded  by  ia^^©ved  EsrAsda  ©f" 
feos-fia   fellies  ia®w  livlag  t^  i§@  94  dayso  siales  ^  t®  ?l@?  'is:ys5,  in  eaa« 
iSirasfe  S«r  gre^isus  easitsum  of  69  aa,^  64  days  ge^t«Gfeive!!,f  „ 

Si^l.fic<^e  t^  £ha  P^^j?^  ®f  the  :negtotg; 

^Qis  restsiss  e£  ^es«  studies  bel^  g#  pr&^sv*^  a  sist^d  '^asls  fm% 
(l|   field  8fea!,'iea  ®f  survival  ia  efea  aatf^al  habigaife  aiKi  |.3b<^at®¥y 

t€s:9  i®  eurviYalL;   (2)  Isabes'aig.ayy  saaistesaae®  ©f  efe-s  ^oseies  tmdes> 
cfglsii®  esadiiieas  f®s  Etaximi^  effseSiveasss  ia  iresea^t^g    3®  ^©t 
(a)  K'aaults  «;'  e^^^iiB^Sal  %?@sk  may  ba  «ss>ecg6d  $©  r<s;?l©€g  efe.®  po<» 
c^SialiaisB  of  (^e  ^ecies  uQiafiuesieedi  by  effeefes  ®f  sa  iafesi«qr 
sa-^lff^fsmffiato    '(!>)  tha  fsssibis  selecgiv©  effssde  ©f  caaditis-as  ad-^®^s@ 
S©  ®&9  po^aiasioss  may  be  avstded,  asid   (c)   stsadardizaftj'.ea  af  sSfaiae 
£1^  e^esfissatssi  fusf^ses  jaay  be  ae^saf  lishedj    (3)   field  e:9ld^ii©l®g=' 
ieal  liTOSseigasiissis  «f  ^fi^^^»b«'ss&  vis'us  diseaessi    {h}  iabas'at««y 
i«'^8^iga6i«a»  i»£  v4eB8-'V©@©®g''='^vig®s!iaea(fe  is.t©r§-®lasl<®sfeif3;    (5) 
la'y«sfelgati®®3  diffftsied  e«^r^d'riS&e  dfivel^ssat  #f  e^aiSsrel  ^asasus'es 

Ih£'6Ugh  3(S«sd4es  ®f  ^@  v^^gsss'  ia  the  isb^:a£«^y  aiid  ia  £hs 

lag  Sl!!«  V8«®«Er;,   assd  wie&  adequieSe  c@a^@l  ©v(jS'  She  f^s^kjstSi®®  aad 
BSEUissaeat  «£  t^e  e^adisi^as  tesmi^  g®  @£feet  ^e  ^^al^tli  ^S  surrival 

SlraiEarEy;^  b^t  im  s^da^  t®  ^m&  el®sely  a^r©^!^  na^?al  ectS'^ 
dlti<Bm«j,  g,®  sfttady  baka^iar  asd  Bfss^i^mt  mider  @^ltg'0ll^3#  e3^ir«:sS2€3a= 

as^sal  «ye£as  fmsad  ia  (Sfee  aa&asal  habifea£o 

?®  make  srUailas'  sfgudies;,  b»S  in  ^hi'sk  differ @atia:^.s  ia  i.'&m^&ttf 
•f  diffeseag  ewFlreaaffleaigal  c«adisi®as  as-Q  p>rwided  Ik  dSffgsaat  fag's  s 
®f  feS4©  ealHure  ehaab«s„ 

^  a^iy  She  fiadisgs  of  giies@  s&aidies  esd  e]tt@^  tli@  s$udl@s» 


P^'i  3  ia-elLatisd  ■=  M& 


9c,  M^fmsdB,,  msijm:^ 


Calssadar  Y@^  1959 


I^;:L^» 


0^s«  IsMmatig&^mst     William  io  F«d 

Cliasas^^  Jo  Gibbs 

€®<L^ejraSi!B^I  feies?     Fait  jftai^jeissiii  Saaltagy  Bi8;^®oa 
Miai8i§ify  #f  HsMtefeg  <3sasg»ja?=a 

«^l  ^k&  Bms&hm®,  Baited  SteaiE^s  waff®  ^:t»»sd  ijmii  Bia¥«  b«©a  agc<ie»= 
pl:-;.A®d  ia  f aEf(6}  ia  (srdeir  e®  slf«ifd  g^idslLiiKgs  f*r  ah®  isigss^i?e^o 

Aid  ia  (l%@  dis^KMsa  ®f  diseases  ®f  tm&  Isi  Sfiis®  resfesSive  g®iig?f^!fe= 

«®«j|d  b«  fifeatm^  amd  ?*ii<£|{  ^ii?^!5e»  asf«  ^/@b®blY  abssaS  fe@®  iJi® 
ab<).ve=wia8:i€amd  fsr@f icaS  «fedl  sabgf^lgs)-  m^&*  mt  ete®  H©«giMPS: 
Hei-sisffe«re,, 

^(sslda  assd  S^sstihesta  UM^«d  Sfla'SeSo 


S«.slaa  ^Oo  HIAID°93 


Ihe  ee£-©leai«aS,  t@st  rcsulfSs  •»£  sera  ©allecfied  frsm  huisiaa:  bs-^ 
iBgs  is  elgfcfe  asuas  ©f  Gaatejaals  and.  sis  are&s  of.  the  Republic  of 
Paaaaa  smd  She  €k'«aal  Zoae  indisate  J;hats  at  iesss  ghr®e  Gs-msp  B  vi<= 
iral  ag^Ss  maj  bo  aeelve  in  Gaatessla  aad  Passsias   ioe^s   SSo  Louis 
aaee.afeaiieiSg   Ilheiis  assd  Yellew  Fevar  vii-uses^     I[e  is  realiEffid., 
hese^^e^a  ehag  it»  She  absence  (Shus  fas)  ©f  ces^at'sble  serol@gieal 

aog  3^5lBd«3  the  posS-ihili6y  Sfeafe  Sha  Ilfeews  and  SfSo  Laiis  ©saeepteali'= 
Sis  rssaeSi^^s  ©ay  be  asseelssad  wish  oShsK'  iaaSibedims  ©£  t&®  S  Gsm^o 
Sia  f©5lle*?  W^^mK-  aatibc)di@8  caBaotj   is  th^em  gesgSs  be  iataspreSecl 
aitee^t  ®s  as?,  indicasioa"  of  prabable  previous  iafecSiens  wislt  Yello® 
Fever  J,  eifefeer  isasa  aattii;sl  isifeeSioa  sr  iafectloa  ici2isc®d  by  ^aeeiss" 
asieao 

Sie  eesological  Sesi  results  of  s&sa  tstm  Hisiol  resideaSs  is=> 
dieage  She  aerslviiy  of  SJ:,,  Louis  aseephalisisj  eaeephal^aBy'Ocardi'SiSs, 
a^  psssifelj    evea  X'.heas  virus » 

Si|jgl|iaaaigg  ^ •So^  gc0gr,^_of^hg_^_B|Sfelfeuae ; 

Use  jjotaatial  aad  actual  li^0r'Saa.ce  cf  the  Srofical  srghrcp©d» 
boras  vi^asfes  as  a  ciMse  of  iiifecSica  of  residfsnts  of  CeaSeal 
America  ^id  £he  Saa'lh€?;a  Uaised  SSsees  should  i>e  dsSeiriEisedo     Itsis 
kffioiftedge  is  a  pre^gqulsike  ao  febe  ai^udy  of  trepicsi  arShri^ed^borae 
viira.1  disaaeeao 

Fr^os®d  Course^  gg  Piggjasfes 

It  is  iffiSeaded  tha^  riautralisasisa,  hemagglireiaia'SioE    isihlbi^ 
tloSa  £!ad  ccsFplaEeent:  fisatioa  tesfSs  will  be  carried  @u£  ca  se??a  ncfg 
already  "iessSsd  and  «he  ssrtis  «ollec&ieas  oa  hazid  mil  be  aagmested 
with  addieicaal  sera  feosa  fche  saae  areas  and  aseas  in  asssby  co.ya» 
trie 3 o 


Pars  B  included  =>  Bg 


Serial  m.  MMStB:Sk 
3o  Bethesda^  llasylaad 


PES-SIH 

Calendar  Yeas?  1959 


imUk^ 


Fss'jecs  Titles     Studies  ©f  a^s-thri^od-feesae  virusss,  ia  Slss^ie  s«l'£i4r@o 
Pa^S  lo     Evaluation  o£  slssue  culSure  syst^ia  fox-  use 
ia  visas  ia©'i.atioQo  ideatificaSloRa  sad  ia  3@^®l@gl° 
eal  'J5@sts  for  viral  antibisdi^s 

Frlseif»a2.  iKvesstgafear  s     Charles  Eo  Eissenberger 

Mm  Years  (ca^eia^ar  year  1959)  s 
fogals  2 

Profeasicaal i       3/4 

ais  study  is  int@ad(sd  ta  seek  out  £lis  isssit  sensitive  sissue 
culture  cell  lines  i^v  Isolatios  gechaiqueSs  S®  devalcp  a  sysSsa 
for  virus  ideasifieaSi-oas>  ^^'■^  ^^  establisJj  euiSable  aissue  culfeure 
g©ehalque»  ifx  s«s-®lagieal  ■SoskSg  ail  ia  relasissi  S©  artkrcpod» 

IfefehedB  aapioyeds 

A  vas'ieSy  ©f  call  Syper  a^e,  beiag  tested  for  8easiiti'i?ley  to 
arSligopiod=b©rBe  viiruses  as  i:etermia©d  by  ©videace  of  cy'seisaefeogesic 
©ffeetj,  iafe©«i^i(£y .  iei4@e%  .jj^  degre©  ©f  p^^agafeioa  of  sa©  viruSo 
the  decline  of  aeeiviey  'ifff  tfee  ^irus  uader  varying  ccadisiefss  ^f6'a« 
owfg  host  cells  ie  deSenasiaeJ  ^id  cfsss^as@d  wish  aseioa  sf  elie  viras 
ia  tissue  eultm-e  sys«ejas»     B^ticnl&t  es^iissis  is  |)la©i?d  s®  deSeff" 
laialHg  adequate  tissue  cultore  ejetmm  i@s  arSteei^-sd-borBe  viruses 
^ieh  ©re  n©6  readily  deter; Sable  ia  tissue  cui^useo     Sevejrsl  pa8<» 
sages  @f  viruses  ia  tiesuo  eulSure  are  eoss^a^sd  m'gis  iEC«.sa  braia- 
passaged  viruses  or  virtiec  s  reeeatiy  isoiased  frcas  aaStsi? a'l  feosSSo 
¥afi©uE  Seclmlques  are  erf-la-yed  g©  determiae  She  acSivifey  ©f  (she 
vxwuamB  ia  tissue  £ulfeur';3o     These  &©cSmiques  iisEiiids  obses^Slsas 
f«r  eyfeispaeh®g€iaie  effects  hsasadsorpfiioa  SeegSj,   iditmatism  ef  plaqaess 
®icrcs»8C€«5ic  ea^rf.na'£is»  cf  stained  cells  for  iaclusioa  bsdiess,  asd 
serial  passjgges  in  vari&(>s  tissue  cultures  and  ssim&lso 


l'.'.®ultl£  ef  &iB  eval^agiisu  &f  ftbe  msseepfsibllity  of  sssany  gissue 
S!s  .guTi^  csli  liE,as  sad  abe  ssSivisy  of  gaany  ssrShx^ssp^d^bciTSS  viruses 
MS  liss  aamt  lifse-ffia  diffsranfe  <&qII  liaes  have  eko«a  feaaisiieir  kidaay 
ee  il  euifeas-ffis  'S©  be  a«tsi£asditi®  ia  iseriyias  as  a  exalto*-©  medium  fes 

^j-i  rusea  ia  h^stsJB'  kidis^y  sisswe  cul^tsje  !aas  slitn-ia  gliafi  csi  es-sainued 
pa^jsage  these  ifiiirusss  l@se  saucb  of  sheir  patla«igeisieisy  f«c  raieso     A 
ds  sailed  ®ec.©«'3fe  ©f  t^is  work  has  been  ps-epared  sad  subiBigted  fsc 

Biiritag  skta  eossrse  of  tises©  iavesSlgafiioas  aacS  iii  eoliaboratioa 
isi  :!3  B¥ro  Waliser  l.»  Hewtoai  of  tke  LabersScry  @f  G^stafsee  Aaisssal  Ie= 
se;aecfe ,  SlAIS,  kidiaoj  tissue  cis2'£«res  fe^^a  "germfsee"  ^ice  ?s©re  prQ= 
psired  .;i3sd  iD.ec5jls'Ssd  uisk  vsricms  as^r^pod^feoirtie.  virusesc     Cur  pre= 
li  iiHa,:y  reselSD  indieeSe  abaS  a  gscsater  cySopasStcssealG  ef feoS  is 
pE'3duco.d  fej  4©iagae  ISrf.e  I  virvts   (Sfectiieslsi     strain)  la  gerafree  sioisse 
ki  iaey  cells  Saaa  la  aouge  kids^y  cells  pg-@pasred  frtaa  coBvenfiioasl 

In  lav®sf.iga?iicBS  of  the  possibility  of  uade'^ected  viruses  is 
"g.-^rafeffi®"  saiiasti  coJ.ooies.   no  virus  eculd  ba  isolated  ^^ea  tissues 
tse'*e  tassed  Ib  vas?ioas  SisSKS  culfeui-e  Itees  sad  is  m.c&o     Cessafej 
Ejojs®  kidasf  call  culeaires  prepa,red  from  "gerafre©"  sic©  hav®  shcc^ 
fflGiae  c'lasige©  e-jiggegtii?©  of  viras  aceiviSyc     In  pasEsges  ©ade  frcs;3 
tfe-?se  culeut'-SB  i&  has  beea  difficult  to  saaiBtaic  virus  activi'gy  be» 

BatlBg  I'shs  coairea  of  irstaSiae  %^.rk  %?i^fe  heaadsos'pgiosi  geelsniqsies 
is  &a®;3t®r  kidaey  sismie  cultuK©  a  aew  pheaesasaoaa  beaiotitjeleaff  ad= 
se:pssi;3aj  ??£s  observed  ?^aa  etyijhroeyges  frcsa  oae  day  old  cMsks 
^^•ce  ffi«id©d  £ci  Itamstes'  kidney  gissaa  culCsures  "^Ich  had  been  i?isGu'ia== 
te.i  wisb  related  virusas,     BeseiS'gially  tMs  rascSloa  resislSs  la  dis=> 
iE 'iegrasica  of  lifee  ©ytcsplass    of  the  chick  erythrocyte  leaving  She 
fsse  s^wSGlei  T^icb  ar®  adsosfbsd  so  Sfee  iafecSed  tissua  culfeus-e  ceilso 


IS  is  feepsd  Sb.aS  ghese  sSadies  of  afSfeK'sjpod-'boJnse  viruses  in 
timu&  cuVmxe  ■vfil'i  i^dicase  n&t  oaly  £fe@  ^feisal  sagfeeds  fcr  prl.= 
ms;7y  virai  iselafeioas  bafe  also  '^ll  indicaSe  alie  bes^  virua^hosS 
ceil  systess  lor  iaborssory  sSisdy  af  established  -^xal  etEaiaso 

S-&!2die8  hIIJ.  be  coaSinued  alang  lissies  wfeiefe  coaeribuS©  So  She 
feesic  0bjec'£iva8  ouSlimedo     Isspastsnt  leads  besring  relstieaahip 
®c  g|j©ae  proJeeSs  will  be  ptsafsued  as  they  arise <> 


Fare  B 


3c  Bet&ss<§a9  Ma^yl^sd 


Pag'g    u 


.'ffojeefe  Titli-n     SE^adiss  ®f  si3ft&g<sf'(8€-b®s®@  viruses  in  eissiae  culSss'.is. 
Wast  2»     S©vei«fS8^t  ®f  a  eis©u«  ©uiSy-Ke  sysSSEi  i«^=° 

laa  l'®a3?s   {©alesdas  yeas'  lf5f)j 
Trails  1/4 

Ofi&es'  s  Mes© 

::.aealS?ii^e  ee.dia  s«meaiaia§  ^£ibi©SiC84K4  placed  ia  ©a2,i£i^©  slides 
.s  S^feQs.     mis  fe2.®©4  ®f  itifea  iasect  may  Vs  e@ll@ee@(i  ^d  edded  £®  iEfee 
f.«3.©!&ra  sf.c«iia„     ?®s'i®us  esilt^e  meiia  gad  csaituse  teGlmiq;«ss  are  used 

>:i8©m®c     &:'mimtrp<s43  are  ©eeasiffijaalLlf  jro^r^d  is^@»  Btmtla  e«difii@as 
::j#  Aafe  ike  e^Ziru  aaiasal  taa^  be  »sed  ii^  oaltm^  \jithmf,  ©®at»iiaa- 

la  attSEif  £s  t»  cuEfe^sa  ?^&®e$  'tissue  s®es  cells  have  ^e®aiii.©d 
eltm  im  mvm&l  vsseks  sad  ia  ©OTaaits  lastaaeas  atsss  e^aK'eag  gx-®??'^ 
i?a@  («:bsegi?©d|  m^emw^  fsmtlQ&l  atthS9^&&  eisaue  cwlSuz'e  kaa  s«« 
beea  @sEablisli®d=, 


s«o  MMig-n^ 


Siliaiflcaaee  t@  r^e  P^reggam  of  the  i:a8eJL(Stt(6e ; 


tissue  oailw&e  ®f  arfetei^«d  ceEla  w«uld  provide  a  &m^l^t&lf 
sew  a^r©ach  fcr  physloiogicaS  sgadlas  ®f  visuses^  h&mt  eeilSg  aa4 
Shei^  iatsraeti<s©.So     J-s  She  field  ©f  a:Eeltg'sp®d'=bcs®s®  t^Ii^ks  ges©m?<^, 
inseee  ^isssie  euliaar©  may  gssvlde  a  sensitive  ^d  sBox'e  siiigabl©  gbI» 
tare  is-editsia 

I^^g|)©sed  .C«tt^8®^  of  fehe_gggg[eegg 

Basis  ssgydies  ia  the  field  #£  tissue  culi^ure  ^f  ax':^:is^«da 
vill  be  e®a£inuedo 


fast  B  included  «  N@ 


Serial  Hoo  HXAID-fS-A 


2  c  As'ilhrqpod«botne  Virus 
3o  Bntheada,  Marylaed 


Ifidividtjal  Project  l:epor« 
Galeodar  Y&a^  1959 


f&JL't    A« 


Frojsct  'tesl.os     Studies  on  anSigen^antibody  rsseSitsas  of  ftlte  ae'steo^ 
pcc!=bogBe  virssse©,     Part  i,     Investigasioas  of  tha 
c/SE^ara^Sive  rages  q£  reeesioa  of  iar£h.irc^od°boirn© 
•cfirtasQs  ssi.th  hcmolo^ouB  and  heterologous  naufe-alis- 

O^her  la'^estigsfcorsi     William  L.,  Psnd 

S@&jjerfflSins  Baits  s     ^one 

Misss  Years  {caleadar  yesr  1959) ; 
fosa-i  s  i 

Profass3i5Bals     1/2 
Ofchejrs  .1/2 

Project  ^■f.s^.tiptlom 

to  inv«s£i§®fe@  t-fe©  arShs^cpoffl^bcrae  vis'us  rsSi«feiraii,EaSi®n  SesS 
as  £  dyaaiaif,  jsccwrsreEG^Jo     Specif lGally„  the  v,3riables  of  tfee  nea^ 
eral Is&ei m  SbsS  feeing  included  la  She  lavestigafiicns  are  feiae  {as 
an  imSepsadtiKs?:  vexlabLe)  imd  she  rslaSive  degree  of  I'aacsioa  '{assuafi 
of  :c<©iv£raliFaa-Sics}o     Xrsfcsmation  fecsa  this  approach  ia  espacted  go 
give  Insi/^tsii  Into  fike  actual  kiaesics  of  ehe  an£igen=sai£ibcdy  coajMa--- 
atifs-a  and  reaction  which  wfi!  usually  meaBure  as  tieutealisa'iios  of  aa-- 
■Sigffs  vitulffticeo 


fhs  sapid  In  gife?"Q  cmthltiMtioEi  @f  aafiisen  v?i'Eh  feissologous  asSi" 
body  imd  .she  c»:^arativaly  slo^  speed  of  s'eactioa  (svidiity)  wiah 
heSeroiogouB  aatlbodjr  is  being  siiceeeafellf  applied  £o  laarkedly  ia^ 
crease  gho  specificity  ef  Ske  aE^iiropad^bome  virus  aeufcaliEafeioa 
SesESc.     FroJee£<=i|^e  aerologieal  £©aS©9  results  of  tshich  sss  likely 
'^©  he  uniaSerprctable  becausa  of  broad  cEOSs^reaceive  aatigeaic  se»» 
laeioiaefelpa,,  are  being  s6tsdied  by  klsatic  ae«a2-alisafei<«i  studies ,. 

F.B\itval±zttig  iadlcea  of  Sfio  l.o«i9  en0^Jial,i&is  aaSisa^Mia  against 


Smi&l  Hoo  KIAID-95=A 


Ss.    L®cls  ©vtcefisalisis  vis«s  ^fefeout:  iaciibgSiea  and  followiog  2  hoax 
inrmb^kionB  ia  ssen  fio  be  2o6  ajid  3,0  logs  respectively ^   a  diffes'ssee 
of  only  0o4  of  a  lego     IMs  dafea  seosas  sa  iiidlcase  EhaS  'she  8i«u't£r.3l-i" 

3^:J9ves;..   Ilhtsue  ssSlserBBio  ^ea  t;<ss':®d  for  iieuK5ra3.iaa£iefi  oA  SKo  'L*:«is 
aacephali^is  •iTir'&s^  had  a  aeuSsraliEat.iari  index  o£  oaly  0„6  of  s  J.ag 
'i^aa  tC'Sfted  Tjit&otst  prior  iacubatica  {0  SIks)  aad  lo6  logs  if  tec^ba- 

^s'lies-pxafeed  as  e'5?ide.n,ce  thafe  She  tl^^gree  ©f  aeuSralisa'Sisst  ©f  i^irus 
'(aij'Sigca)  by  a  eLosely  re&a£ed  Iseire^'ologoue  angibedy  ixjcreases  as  th.& 
iaoubatififS  £;'.la8r;  is  iBSi-'eased.     !^l9  hypeshesis  was  fus^aher 
sSt'sngtlss^ed  us-lag  th©  JE  sad  VM  ■"isus^aatisera  sysfiesaSa 

'fbe  kiB«5gic  aeuerallsatlcn  studies  present  a  ssans  f«^  furtfees" 
iRcressiBg  feu's  specif iciSiy  of  hhe  aonse  set56ralisa'Si®a  gesSo     Far 
she  fissfe  Sit3«  ia  tecad  sero  i.ggical  sJiirvey  work  carried  cag  <aa  l^fe^r^ 
atorj  of  ftspicai  '^isoiogyg    rad  oSkeic  LasSlsu'sisaOa  a  saessjs  of  ideafei^ 
fjf:lag  a  «^eeific  aR^igesjie  s(.iEs.ilas  is  possible  ^®re  Shere  oece  es^ 
isijad  a  eoafusiog  bresd  mitthady  ptofilea     Marecwerg   this  siSudy  also 
dsatmsti-aSes  Sli^-S  the  basic  jihenos^aoa  of  iasiESffitaaeass  hosoisgoiss 

al3«s  fusjeslojiL  s*.a  ehe  ssme  ssevaer  «lSh  virus  aa&ibo4y  sysSeaSo 


ffee  cotiflapfe  of  "instanSeEcou.s"  aeaSraliga'gioa  of  viruses  wish 
homologous  aaSib-sdy  is  iscs?  beii^g  Sesfeed  usiag  bifoadly  s'eseti'^e  seguia 
^t^ciaseas  obsai.a'Sd  ps^evleiasly  frca  iadlgenous  SouSheafflS  Asian  patients 
i-s^iie  ia  tlis  acais  sad  eraa'^aieiwsetttfi  phase  cf  Bosm  Grcup  B  arth^qpod" 
ba'-a®  viral  iafecSioBSo     Hie  £|5ecific  caaoasive  ageaas  has  no£  baea 
dsi;eifaiia@d  beea^ase  ot  the.  extstcas  Grc«p  B  inte.v^ela.t,ioiiB  in  eaara  fe®a 
residents  ©f  ahls  gectgsaphlc  ajreso 


Pare  S  iacl«ded  =:-  Ic 


Serial  Hoo  gXAIB^S;^ 

2<>  Mthx'^pod'^bosne  ¥irus 
3o  Beghaedaj,  Ma^'g'Ii.aiad 


'aap^ 


£a-Sferc?|>od«bo^si8  viraseso     Pare  2^     Beivel^aeag  of 
desKmsteatiSH  of  arshropcd^btsraa  ■uiFus  antibodies 

Principal  la-sfossigascs;     Sobers  Ma  Pesaaiaggca 

Ovihei'  XsvQsSijpiioz'sj     HilliasB  L„  Fond 

€ M%>e3i ating  Unit; si     IToae 

H-iia  Yfisrs  {■^'^'■■■s^ss'  year  1959)  t 
T&tal i  1/  2 


l3veJ.ej3^;Br;  cf  &  rapid  fJ.cccialatios  geaS  for  She  deSecaioa  of 
s:£hrcrpod'=b-3(fU€s  visms  satibodies  sad  i'gs  evalimeiffii  as  a  worth'jsh;ll,e 

i..¥fehrqjocI=bo5aje  viruses^  is  6he  fosra  of  infecsious  tisRue  cwl-» 
fe«are  B-iS^em-ztimt  imid&g  ate  adaofhed  onto  clay  par£icl«s  la  £&e 
mssmer  ■previously  deeeribsd  by  Boslcevich  of  the  LabosraSGry  ©f  Ii©= 
smajoic'sy  fo-.r  the  Beatoai£e  FloseulaSion  fesg  fee  TE'lchiaosis  aisi 
fo"^  otlier  disoaae.So     lii  she  same  iaaffijer  aleop   s]?eclfic  fiocculafeioa 

'thm  Bea^onlte  Fioccuriagicn  Tese  has  K-ecsnSly  b^ea  .^pii©«I  in 
ertE  S«etl^i  So  Sli,e  an^igea^asaisera  s;fseeia3  of  Sto  Louis  eacephali" 
tiSg  laseera  K^qulae  ep-ci^halOTfelitiSs  SindbiSg  sad  daa§ue  T^^fs.  2 
visus&B  lejifcla  apv^xfmt  psffiAissiaaa:'^  s^ccesso     SeSisfacSo^j  viral  exjti= 
S'iBts,,  iasamfed  l:©r  subseqiseBt  a48o»rp-eion  oaS©  clay  particlesj  were 
py:&pBzed  fe«s  vtirus  suEpeasions  affeeic  p3?epaga£ioa  in  feaeiseeg  kidaey 


■=-2-'  Serial  So<,  mAIB<^95=»B 

gisstie  culture  ^>3£^>So 

AlShoiigSt  the  aaevfcee  ©f  Sh@  snttho&y  beiag  rastasiKfad  by  Sfeis  Sest 
t&„  &s  ysgj  liSKdetarsliMilis   the.  see«lss  of  s  fei?  &est:s  iiidlca'Se  sese 
ccrs'eiafeiors  betSK'eea  the  ^resaisee  sad  siter  of  aeu&t-aJ.isijaSa  ceas^le^ 
©©»■£  fiaia£;B   asMa  h^sagglugias'Sisia  iBhibitlns  aaSibodies  aod  she 

she.  spaciiEiciSf  ©f  fsfeis  5?eaa*ica  indlcsfies  efeia-S  is  is  as  speeifiCa 
if  not  tei^ti'.  BOj,   thmt  th®  raeistfalisaftifm  feesSo 

ffee  Beateaise  flocculsSloa  Sedirs-iQaeSj  as  appliod  $©  ehe  ar^ 

valuable  seralogieal.  tess  to  be  used  is  conjuncticm  td.£h  this  I'TqII-' 

isasS.on  tesiSSo     Mos^ecfver,  prels^aary  observations  also  indlcaga 
£b^-£  the  ari!:lg©K"San'£e!xlt0  csjabiaaSioQ  is  {sppllcable  as  a  simple 
rapid  siathod  for  coacesS^'atioa  of  virus  fi^-om  sugrgieasioB  sod  say  bs 
of  valtt^  ill  subsequent  adsorption  of  ssieeted  asjSibody  Sxcm  senaas 


Evaluation  of  -fche  BeBfioulSe  Wlocexs.lati'on  Test   C<a3  applied  to 
atthiT(3pod-^boi:nQ  virus  sysfeeas)   irt  seeaa  of  praeticallifey  fo^  ass 
ia  tiiQ  it^l-di  in  tex'Ejs  of  specif iciSiy,   she  ssnsisivifiy;,  and  the 
general  aauues  of  she  anSibody  being  Eseasiired]  in  seitas  o£  the  in^ 
t€¥pre&sticm  of  the  resulSs  obfiaiaed  ixm>.  She.  teet;  in  feersas  of  its 
applieabiliaj?  to  the  disgitesis  of  dlaeasa;  in  iierais  of  she  sreps'O'^ 
ducibiligy  of  fche  ^esislSs  aad  of  She  ssabiii'fiy  of  sfes  feest  sresgengs; 
te  Sesffis  0.5  pogEibie  is^^oveaenSs  in  the  saefchods  ^iployed  for  psre^ 
pariisg  Site  test  reageijts  asd  caKrjlrjg  out  She  sess. 


;rs  B  ijaeliided  «  Ho 


Serial  SOo  Mmn>f%"A 
11 


Calea^.ag  Year  1959 


Fxojeete  fifelai     l^=■anffiai3siGS^  of  2r£kr(^iiC!4°l>©nie  viruses  fey  laosqisitoeso 
Fart  l„     FafelsGgssesis  of  Ilheus  vii'KS  in  a«ielfs  snid 
suckling  iaic© 

ii&a  fear;  6  ((calesdar  y^stsis  i,959)s 

©Shes-2  1/2 

P3,ojs€£  Sescsriptiotis 

fo  defeesEinfe  the  viru3»feo3t  Kela-feioasMps  of  src^icsl  ayfekrcf «?.--=■ 
bcirs®  viruEeffis.,  i?siag  Slheus  fever  virus  as  a  model  a     BeS:€F5sii'4S  a^spsro- 
psiage  esperisiessal  lnosg  saimals  for  laboratosy  studiea.   as  sfecswa  hj 
vlseaias  dsvaiofsed  axyS  InfecSivifi^r  of  the  aaiaais  for  arv'tecfods ;  assd 
by  efface  of  "elras  dcscig  .CQafce  of  iaocuiaEioiS;,  SB-d  age  of  host  cna 
vlreaia  sad  disaaso. 

fkes4i  studies  are  aarsried  g«s  by  seaBS  of  iRfe-esiag  various  8|»e« 
cies  of  animals,,  and  al.sc  inoculating  different  aged  aais-jala  of  s£he 
Sf.^;e  g-p®eies  V7ii:b,  va.y;^ing  doses  of  ^'Isjus  by  different  routes  acd  do-= 

clK-etilsgijig  vl,sx',s  de'^alcsping  sS  insei'vals  afser  iafecsisn..     Serial 

lieh  virus  stKaias  is  a  psssieular  aniEsalc 


GMcks  iase  unsuitable  as  laboratory  b.osga  for  lS,he«s  SraessiS" 
•ion  sf^udiea  siaee  £he  pr(3|>or=£icE  o£  fihose  iiscculate^  ShaS  subsefuenS" 
ly  develcsi?  vizesiia  is  too  vasriable  and  those  tb,ae  did  devsiop  vis-essias 
were  noB^teSecfeiv®  £ok  2403saui.toeSo 


Serial  Mo,  KIM9-S6°A 


successful  if  mmfe©eiB  £o  S'^'^^y-old  miee  are  e^loyed  as  feoefe  ^ii= 
siaai.Sa  aa4-  'v^&esfi  &x&  tmss  IsoculaSed  by  the  isitg'aeere'bral  rewtao 

t©  XlfeGMS  virus  ia  itafeat  sml  mnlt  laJ-cQ,  thwre  is  &  jaa^k-ed  diffeff^ 
enc;e  ih  she'  det?elqpiB82s.a  ®f  ^Isus  tliej  eisculage  la  tbei^  blo<Jdo 

Bn©  SEsctssS  of  virtss  ia  tha  braids  of  hath  S^day^Kjld  ead  2l'=<2ay» 

iog;  'iheraaftero     Siane  sbIgs  usually  die  S'^^  days  afgsr  lEOC-aSaSieBg 
pei'ha^s  ia  asses^Ss  So  obtain  mss&im&l  amounts  ©f  viras  esuslaisslji  la^ 
SecSed  ESH£ae  bi°&ias  sltouid  be  harvested  1=2  days  px'icg-  to  she  ftrse 
appsasraace  cf  sigss  oi  diseaecg  as  es:es©iified  by  a  few  athss  vituB'^ 
ee  ssuscfe  ss  She  Limaiag  strain  of  poliossyeiisi©  viras  -vshea  used  e© 
prc^duce  ia'cestion  im.  jsiicso 

l^e  pjresoace  of  virus  in  tJie  Iwsgs  oS  3=^ay  aad  2i°day<=old  talcs 
sad  tfee  a^paireat  GOi-seelaSion  of  quantify  of  virus  la  g&e  lungs  -with 
efeaS  in  £h«  bloodg    suggests  the  possifele  "^ill»over"  of  virus  fs'osQ 
fis©  bloJ3d  «©  the  limgSo 

Tk©  s>.jbGufeaHe-otss  roate  ot  iaoculati^n  of  Ilfeeus  virus  into  saice 
profeably  is  e&e  closest  of  abe  usual  routes  used  to  th&t  of  cioaquiiso 
tr^msm.eBi'.'m  by  Its  fel&eg  end  results  in  virajalas  about  eqvdjvalmit 
±n  G<ms.Siutv&ZtQn  of  vir^s  ^o  sha£  prcdaced  sfses-  iBers^eritcaieal  ia^ 
ee^iatioaj  but,  Isjwesr  £haa  tbat  follcssjiag  iaSraeereiaral  iaoculagioao 


WiSG  ouK'  katmledge  ©f  she  preseae®  of  cerSaiu  &tthzopt^^bo'sne 
vijrus  diseases  ia  the  UtJitod  SfeafieBa  and  She  possibiJ-ifeies  Zh&t 
othfiKB  sight  eetaally  b@  psesssisG  or  sigfes  bs  iatroduGed  fecsa  €a^Ja° 
i£r£es  to  glse  80«:gb,,,  as  such  ss  possifeie  aasS  be  Isaraed  abstisg  fihas® 
dlsfiaess,   sv&h.  as  «l2i<ih  anisalis  aiighs  serve  as  jresersreicss  wfeaft  con^ 
4l£icms  !a«:36  be  sssisfled  tax  trEnssd. ssioa  go  take  place«  aa^,  all 
otfeer  sharacSesisties  ef  the  disease ,     The  seudies  bsissg  carried  out 
wisij  SIfeeus  virus  will  serve  as  a  Esodcl  for  eisailar  studies  of  oishar 
airghrepo^^iscirae  visual  dlseasas,. 


IniSiafee  aisdlsr  studies  ^th  oclsar  aFttespod=lsoffKe  vircees,, 
Repeat  a  i'lr4ted  staaber  of  She  studies ^  usisg  a  strain,  of.  Ilheas 
i&ich  h&Q  liss  b^eti  sisecessfully  passed  nujssreus  eistes  tbeougb  mice 
by  the  ints-acerebsral  rou&eo  but  je-athejf  has  receafely  been  ieolaged 
frcm  iassquifesea  is  the  field„ 


Fart  B  Included  -=  Ko  (Iscluded  for  £l»is  principal  iBvasslgatoir  ia 
Pfajecr;  Serial  HOo   HIAIB-fS<-B) 


2o  i^£ferQj>©i<=l>araa  Virus 
3.1  Betbesdap  Itaryiasd 


Ifi^ivMsjsi.  F;^oj6nsS  l,epo^t 
Calsadasr  Year  1959 


Part  2o     'ftaasfsissi'Sia  i3£t^ies  <Ha  IlMeas  virus  usisig 
ffiie©  as  feoSiSS  and  ^gdea  sgg^^^  as  vaegars 


M5;q,  ¥®as'0  C&al.a>i43r  year  1959)  s 


to  deiU'.v*Erl;;^e  She  iat-ercelailioasshlp  of  laosquisaes  ami  the  Sr.(^i" 
ctil  sax-ihisn^it^^hbosne  vliT«ses.;  ^eteymaa  relaaicn  of  cls'cu'larslng  ^isus 
fjijassej^SraSiGa  iss  fe&e  blooiS  of  kosas  so  titfectivltj  foir  Mosqwifioesg 
dcftersBise.  sr«j'ii:/eioasSfiw  oi"  dH^aaiosi  of  vli:us  incub-^atiss  in  tke  sskss^ 
qjiife©  £o  tha  cMliSiy  eg  fcka  sosqisi'io  to  pick  tjp  and  fisran^ait  vir'as; 
dt;tesrs:lse  i3)liar£«s£  iat^srval  afser  .as  infecSiovja  saesl  at  tifeich  a  sioS" 
sirdfto  s.aB  t7."i^;.s:sdl:  vlras?  efesre  ia  She  insecSs  She  ^ircs  Lodges  tsr 
EJisltipliesi   Sfc'.'jHimjes  for  befefissr  srecogiiising  fehe  fsi-sseitce  of  ^iras 
in  ^©sqKlSoaa. 

At  4i£-s&'<&.u  iaSmrfjais  afser  s'itcfclir=g  mie«  were  isafaesedj, 
■^:  .rebuts  m>.5:a  dc-itarsdaad  aad  fjeKsls  of  soisqaia^oes  were  ^erMseed  so 
fs'Sd  an  tha  mi&So     Mft©ir  s^propriat®  iaeabasien  pesriisds,,  tfe@  ajos=> 
qttitoos  wffix'f:'  i,?sstad  for  ftlieir  ability  t©  (£'irsn,s®ife  by  bi£e  to  e«s= 
cifcjpfeible  ssir.a  ai:'4  also  f-or  vit'xiB  ccutant  in.  tlieisr  bcdjo 
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Introduct  ion 


The  Middle  America  Research  Unit  has  been  in  actual  operation  for 
about  17  months  at  the  time  of  this  writing.  After  the  first  few  months 
of  orientation  and  staffing,  the  programs  of  the  two  Sections  were  rapidly 
developed  in  accordance  with  the  originally  delineated  objectives.  The 
Mycology  Section  has  concentrated  on  histoplasmosis  in  all  of  its  aspects; 
the  Virology  Section  has  been  involved  in  a  dozen  specific  research 
projects  (Inalf  of  them  completed  or  nearing  completion)  with  emphasis  on 
the  tropical  arthropod-borne  virus  infections,  but  ranging  from  EMC  infection 
in  swine  to  human  epidemic  influenza. 

Iv'ith  the  cooperation  of  the  Canal  Zone  and  the  Republic  of  Panama 
medical  facilities,  including  the  Gorgas  llemorlal  Laboratory,  the  position 
of  this  laboratory  as  a  research  organization  has  been  established.  The 
remarlcably  effective  (inspite  of  long  distances  involved)  technical  and 
logistic  support  by  the  [\!ational  Institutes  of  Health  and  V'alter  Reed  Army 
Institute  of  Research  makes  possible  the  long  range  and  the  day  to  day 
operations  of  the  laboratory.  Some  operational  problems  remain  but  these 
can  be  resolved  with  a  little  patience  and  effort. 

It  is  safe  to  predict  that  if  this  field  laboratory  Is  established  on 
a  permanent  basis  it  will  eventually  develop  into  a  compact  but  productive 
tropical  research  center  contributing  to  our  i<nowledge  of  diseases  Important 
to  human  and  domestic  animal  health. 


I.  SUMMARY  OF  ADMIN|ST^^AT^VE  ASPECTS 


A.  Orlqtn  of  MAP.U 

The  Middle  America  Research  Unit  (fWvU)  fs  an  Interservlce  field 
laboratory  sponsored  by  four  of  the  Uniformed  Services  of  the  United  States, 
Currently  major  operational  support  is  provided  by  the  U.S.  Public  Health 
Service  through  the  Metlonal  Institutes  of  Health  (i'llH)  with  an  additional 
contribution  by  the  Department  of  the  Army  through  the  Medical  Research  & 
Development  Command  (R  &  D) .  The  laboratory  consists  of  two  Sections: 
Virology  and  Mycology.  The  Virology  Section  of  MARU  is  a'so  a  component 
section  of  the  Laboratory  of  Tropical  Virology  of  the  Matlonal  institute 
of  Allergy  and  infect'ou.'.  Disuses  (the  other  component  of  this  laboratory 
Is  the  Arthropod-Borne  Vfru.3  Section  located  at  NIH  In  Bethesda)*   In 
July  1952  the  HycoSogv  Section  of  MARU  acquired  organizational  autonomlclty 
as  the  "U.S.  Amy  i-ledicci!  Research  Unit,  Panama"  (USAMRU) .  This  unit  is 
administratively  supported  by  the  Commanding  General,  U.S.  Army  Caribbean 
while  the  techricsi  supervlfion  has  been  delegated  by  the  Commanding 
General,  U.S.  Army  Nedicul  P.   &  D  Command  to  the  Director,  l/alter  Reed 
Army  Institute  of  RescoTh  (V/RAIR),  For  obvious  practical  reasons  the 
Director,  l.'RAIR  has  further  delegated  routine  and  Immediate  professional 
supervision  of  the  Army  Unit  to  the  Director  of  MARU. 

The  establishment  of  the  field  laboratory  In  the  Canal  Zone  was  a 
result  of  extensive  surveillance  and  negotiations  in  195^-1957  between 
the  representatives  of  the  medical  research  branches  of  the  Uniformed 
Services  with  the  office  of  the  Secretary  of  the  Army,  the  Canal  Zone 
government,  the  Panama  Canal  Company,  and  components  of  the  Caribbean 
Command.  A  working  agreement  to  serve  as  a  charter  for  the  Initiation 
of  activities  was  formulated  by  the  Assistant  Secretary  of  the  Army  (FM), 
the  Governor-President  of  C,Z.  &  PCCO,,  and  the  Surgeon  General,  USPHS. 
This  agreement  v?es  signed  on  16  October  1957*  The  first  paragraph  stated 
In  part,  "in  recognition  of  the  exploratory  nature  of  the  proposed  research 
program.  It  is  expected  that  this  agreement  shall  remain  In  effect  for 
three  years,  with  a  scientific  evaluation  to  be  made  at  the  end  of  the 
second  year  concerning  the  progress  to  date  and  the  potentialities  of 
further  cooperative  re3e;">rch  In  this  general  location.  This  Interim 
review  will  establ'sh  th'^.  basis  either  for  the  discontinuance  of  this 
field  party  or  for  recommending  the  renewal  of  the  agreement  and  the 
development  of  a  permanent  laboratory  In  the  Canal  Zone", 

The  purpose  of  this  report  Is  to  summarize  some  of  the  Information 
required  for  such  an  evaluation, 
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B.  Present  Physical  Facilities 

The  summer  and  fall  of  1957  were  devoted  to  planning  of  the  projected 
laboratory.  Upon  execution  of  the  formal  agreement  work  began  on  conversion 
of  Building  Ho.   265  in  Ancon,  C.Z,  located  within  the  Gorgas  Hospital  complex. 
The  three  story  building,  formerly  the  nurses'  home,  was  rented  for  the 
period  covered  by  the  agreement.  The  poured  concrete  structure  was  found 
to  be  in  good  condition  except  for  deterioration  of  the  wood  flooring  and 
paneling.  The  plan  of  multiple  12  by  12  ft.  rooms  allowed  conversion  of 
the  first  floor, with  minor  structural  alterations,  Into  a  relatively 
efficient  laboratory  space.  More  extensive  construction  was  required  to 
provide  modest  but  adequate  glassware  and  cage  washing  facilities,  A 
large  wing  of  the  first  floor  immediately  adjacent  to  the  laboratory  area 
was  reserved  for  breeding  and  rearing  of  laboratory  anlmalSi  The  laboratory 
proper  (2,000  sq.  ft.)  was  air  conditioned;  the  administrative  offices, 
service  area,  and  animal  quarters  were  left  without  air  conditioning.  On 
27  December  1957  the  laboratory  was  officially  established.  Because  of  a 
delay  In  construction  and  other  unforeseen  complications,  the  actual  labo- 
ratory bench  work  did  not  commence  until  mid-April  195S. 

The  mycological  research  has  been  conducted  in  three  laboratory 
rooms  and  a  separate  air  conditioned  "sterile"  transfer  room  equipped  with 
a  hood  and  ultraviolet  disinfection  lights.   In  addition  to  approximately 
5G0  sq.  ft.  occupied  by  the  bench  area,  there  Is  a  small  screened  porch 
(72  sq.  ft.)  for  maintenance  of  animals  Infected  with  suspected  mycotic 
materials.  The  virologlcal  activities  began  within  an  area  essentially 
identical  with  that  described  for  the  mycology  group,  but  of  necessity 
there  has  been  gradual  expansion  to  five  rooms  for  bench  work,  a  room 
filled  with  freezers  (total  air  conditioned  area  of  ca,  1,000  sq.  ft.) 
and  five  rooms  for  maintenance  of  Infected  animals  {k   of  them  on  the 
second  floor).  A  separate  room  also  air  conditioned  Is  restricted  to 
preparation  of  mycological,  bacteriological,  and  virologlcal  media. 
The  animal  rearing  and  maintenance  have  expanded  to  the  second  floor  area 
(total  area  for  uninfected  animals  -  1,500  sq,  ft.).  Portions  of  the 
second  and  third  floors  are  used  for  storage  of  supplies.  A  basement  room 
Is  occupied  by  acid  cleaning  equipment  (stainless  steel  tanks  and  cylinders) 
for  special  glassware  preparation. 

The  physical  facilities  are  already  strained  and  should  the  laboratory 
be  continued.  Immediate  conversion  of  additional  space  Into  bench  areas  Is 
needed  to  accommodate  the  present  activities.  The  Virus  Section  will  require 
prompt  air  conditioning  of  a  part  of  the  first  floor  porch  to  allow  removal 
of  the  several  freezers  from  a  potential  extra  laboratory  room  (12  x  12  ft.). 
Another  porch  area,  reserved  for  preparation  of  "normal"  cell  culture 
suspensions,  their  distribution  Into  tubes,  and  the  changing  of  nutrient 
media  prior  to  virus  Inoculation  will  be  set  up  next  to  the  present  media 
room. 
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Gradually,  the  laboratory  has  become  well  equipped  with  all  of  the 
essential  major  equipment  and  basic  services,  Including  the  needed  number 
of  incubators,  refrigerators,  -20°C  freezers,  standard  centrifuges,  as  well 
as  a  refrigerated  centrifuge  with  high  speed  attachment  (International  PR-2) 
two  Revco  freezers  (operating  at  -55  C),  and  a  "Freeze-Dry"  lyophlllzing 
machine  (Am,  Instr,  Co.)  operated  either  with  CO2  Ice  or  by  electricity. 

C.  Organizational  Structure 

Because  of  the  interagency  sponsorship  and  support  the  organizational 
structure  of  MARU  Is  difficult  to  represent  graphically.  An  attempt  to  do 
so  is  made  In  Fig.  1.  Tiie  two  sections  of  MARU  are  represented  in  relation 
to  the  parent  organizations  and  the  supporting  home  base  laboratories.   In 
the  case  of  the  Virus  Section  the  Immediate  assistance  Is  provided  as  needed 
by  the  Arthropod-Borne  Virus  Section  of  the  Laboratory  of  Tropical  Virology 
(NIAIO)  In  Bethesda  headed  by  Dr.  V/Illlam  Pond.  The  Mycology  Section  receives 
similar  support  from  the  Mycology  Section  of  l/RAIR  headed  by  Miss  Charlotte  C. 
Campbell.   It  will  be  noted  that  the  Mycology  Section  Is  administratively 
supported  by  USARCARI3.  The  National  Naval  Medical  Research  Institute  as  yet 
Is  not  contributing  to  the  functioning  of  the  laboratory  and  Is  therefore 
listed  merely  In  the  position  of  a  potential  parent  organization. 

D,  Cooperating  Organizations 

Pan  American  Sanitary  Bureau/Pan  American  Health 
Organlzation/UHO 

Ministry  of  Health,  Republic  of  Panama 

Ministry  of  Health,  Costa  Rica 

Gorgas  Memorial  Laboratory 

Department  of  Health,  Colony  of  British  Guiana 

Chief  Surgeons  for  the  Army,  Navy,  and  Air  Force 
of  the  Caribbean  Command 

U.S.  Army  Mission  to  Panama 

Laboratorio  de  Diagnostico  e  Investlgacion  Veterinaria, 
R.  de  P. 

U.S.  Army  Malaria  Control  and  Survey  Branch,  C.  Z, 

Preventive  Medicine  Officer,  C.  Z» 


Veterinary  Healtli  Officer,  C.  Z. 

Gorgas  and  Coco  Solo  Hospitals,  C,  Z. 

Santo  Tomas  Hospital,  Panama  City 

Hospital  del  Nino,  Panama  City 

Universldad  del  Valle,  Call,  Colombia 

Sanitary  Engineering  Division,  |CA,  Panama  City 

Military  Sea  Transport  Service 

Division  of  Biologic  Standards,  MIH 

Virus  S.  Rickettsia  Section,  l.'RAIR 


V/hile  difficult  to  diagram  the  relationship,  both  MARU  sections 
maintain  a  close  collaborative  and  cooperative  relationship  with  the  Gorgas 
Memorial  Laboratory  in  Pr,noma  City  (Director  -  Dr.  Carl  M,  Johnson), 
especially  In  the  activities  within  the  Republic  of  Panama.   In  certain  of 
the  international  projects  administrative  cooperation  Is  provided  by  the 
Zone  officers  of  the  Pan  American  Sanitary  Bureau  of  the  Pan  American  Health 
Organization  (PASB/PAHO) . 

The  Veterinary  Laboratory  and  the  U.S.  Army  Mission  to  Panama  have 
closely  collaborated  with  both  MARU  and  the  Gorgas  Memorial  Laboratory  on 
several  Important  projects.  The  U.S.  Army  Malaria  Control  and  Survey  Branch 
personnel  have  assisted  In  the  MARU  field  functions,  particularly  In  the 
trapping  of  wild  animals  and  in  relieving  the  entomological  load  otherwise 
carried  by  the  GML  staff. 

E .  Research  &  Supporting  Personnel 

As  of  September  1959  MARU  Is  authorized  a  total  strength  of  31 
positions,  of  which  28  are  provided  by  the  U.S.  Public  Health  Service  and 
3  fay  the  U.S.  Army. 

Fig.  2  Illustrates  the  growth  of  the  field  laboratory  personnel  from 
Its  Inception  In  December  1957  through  September  1959.   It  can  be  seen  that 
the  personnel  of  the  Supporting  Services  rapidly  Increased  until  January 
1959»  while  the  research  staff  expanded  at  a  still  more  rapid  rate  until 
mid-September  1959. 


-5- 


Director;  Dr.  Alexis  Shelokov 

Virology  Section  Mycology  Section 

(LTV,  MIA  ID)  (USAMRU,  Panama) 

Dr.  A.  Shelokov,  Section  Head      Capt.  R.   L.  Taylor,  Section  Head 

Dr.  Charles  G.  Dobrovolny  &  CO  USAMRU 

Dr.  John  E,  Craighecd  Mrs.  Martha  Shacklette 

Dr.  Jacob  A.  Brody  (EOD  9/17/59)    SP-7  Harlan  Kelley 

Dr.  Pauline  H.  Peraita  \j   laboratory  assistants 

Vacancy,  Med.  Officer  USPHS 

Mr.  John  E.  Vogel 

Miss  Dorothy  Longfellow 

Vacancy,  Research  Techn. 

k^   laboratory  assistants 

Supporting  Services 
(LTV,  NIAID) 

Mr.  Michael  Spontak,  Superv.  Biol.  Tech. 

Miss  Maria  V.  Faraudo 

Mr.  Albert  H.  Angl in 

k   lab.  aids 

k   animal  caretakers 

1  messenger-driver 

1  night  janitor 

Present  problems  in  technical  staffing  of  the  two  sections  are  quite 
different.  The  Mycology  Section  has  been  so  far  concerned  primarily  with 
a  single  disease  entity  of  histoplasmosis,  the  study  of  which  requires 
certain  specific  skills  and  defined  techniques.  The  small  but  well  trained 
staff  is  in  a  position  to  perform  the  mission.  On  the  other  hand,  the  Virus 
Section  was  charged  with  the  task  of  investigating  the  broad  field  of  virus 
diseases  of  public  health  importancein  Middle  America.  This  has  required 
development  and  use  of  multiple  approaches  and  skills  by  a  larger  technical 
staff. 


F.  Dimension  of  Laboratory  Operations 

The  scope  of  the  expanding  laboratory  activities  can  be  gaged  from  a 
mention  of  some  of  the  miscellaneous  Information  some  of  which  will  not 
otherwise  be  covered  under  the  project  descriptions. 
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The  laboratory  mouse  production  began  in  April  1950  with  2^0  males  and 
960  females  supplied  from  NIH  and  WRAIR.  Seven  months  later  the  production 
was  In  full  swing  with  C20  litters  (over  6,200  baby  mice)  born  in  the  ^10 
mouse  cages  then  maintained.  Because  of  tine  high  cost  of  imported  animal 
food  and  problems  in  maintaining  adequate  care,  the  colony  has  been  l<ept  at 
the  minimal  required  level:  during  the  past  12  months  about  55,000  Infant 
mice  were  born  (7,000  litters),  l/ith  current  commitments  to  a  collaborative 
field  project  on  arthropod-borne  viruses  with  GML  the  production  will  have 
to  expand.   In  addition  to  the  breeding  of  mice,  a  number  of  animals  of 
other  species  have  been  continuously  housed  for  regular  use  (hamsters, 
guinea  pigs,  rabbits,  chickens,  geese,  and  monl<eys) . 

The  Virology  Section  has  logged  in  its  books  about  10,000  specimens 
from  many  different  sources  (mosquito  pools  to  rectal  swabs)  for  attempted 
viral  Isolations;  over  5,000  serum  specimens  from  tropical  America  (plus 
700  "normal"  Maryland  sera)  were  entered  for  testing  or  storage  for  future 
use.  Virus  isolations  have  been  attempted  and  made  In  animals,  embryonated 
eggs,  and  cell  cultures  of  monkey  and  hamster  kidney,  chick  embryo,  iiuman 
amnion,  HeLa,  and  other  cell  types.  Cell  cultures  are  observed  for  CPE  and 
some  are  subjected  to  hemadsorption  and  hemagglutination  diagnostic  tests. 
Human  and  assorted  animal  sera  have  been  regularly  examined  for  the  presence 
of  antibodies  inhibiting  hemagglutination  by  the  arthropod-borne  viruses 
(especially  eastern  equine  encephalitis)  and  several  myxovi ruses.  I^any  of 
the  same  sera  have  also  been  checked  by  complement-f ixat ion  tests  and 
neutralization  procedures  were  performed  In  animals  or  tissue  culture 
systems. 

The  Mycology  Section,  besides  processing  well  over  500  clinical 
specimens  and  nearly  200  soil  samples  for  Isolation  procedures,  primarily 
H.  capsulatum.  performed  85O  complement-f ixat I  on  and  6OO  collodion- 
agglutination  tests  on  the  suspected  serum  specimens.   In  addition,  550 
cultures  for  air  borne  mold  spores  have  been  inoculated. 


II.  SUMf^RY  OF  RESEARCH  PROJECTS,  VIROLOGY  SECTION 


The  objective  of  the  Virus  Section  Is  to  evaluate  the  significance  of 
viral  agents  found  among  the  inhabitants  of  Middle  America  as  related  to 
causation  of  human  and  animal  disease.  Special  emphasis  Is  placed  on 
arthropod-borne  (ARBOR)  viruses,  their  natural  reservoirs  and  vectors,  as 
well  as  other  agents  which  may  be  of  potential  danger  to  the  populations 
of  other  American  countries  including  the  United  States, 
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The  practical  approach  to  virus  field  research  problems  may  be  divided 
into  long  range  and  short  range  investigations,  both  dependent  on  the 
cooperation  and  collaboration  with  several  organizations  in  the  Canal  Zone, 
the  Republic  of  Panama,  the  health  agencies  in  the  neighboring  countries, 
and  the  support  by  the  Arthropod-Borne  Virus  Section  of  LTV  In  Bethesda 
(see  Section  l-D).  Long  range  studies  consist  of  planned  investigations 
to  elucidate  the  significance  of  finding  viruses  in  the  tropical  environment 
by  attempted  identification  of  the  agents,  definition  of  their  natural 
distribution  and  reservoirs,  possible  vectors,  and  rates  of  Infection  as 
reflected  by  the  frequency  of  isolation  and  the  presence  of  specif ic-antl- 
bodies  in  the  general  population  or  cases  of  recognizable  Illness,  Short 
range  studies  take  Immediate  advantage  of  the  research  opportunities 
presented  by  epidemic  and  epizootic  outbreaks  and  by  testing  specimens  from 
human  and  animal  cases  of  suspected  viral  diseases  for  the  presence  of 
etiologic  agents  or  serum  antibody  rises.  The  challenging  findings  of  these 
emergency  explorations  often  lead  to  the  planned  long  range  projects. 

A.  Projects  in  Progress 

1 .  A  field  study  of  eastern  equine  encephalomyelitis  in  Panama. 
In  August  1958  this  laboratory  assisted  Ma j .  T.  Murnane  (U.S.  Army  Mission 
to  Panama  assigned  to  the  Laboratorio  Veterlnario)  in  identification  of  a 
viral  Isolate  from  a  suspected  equine  case  of  encephalitis  histologically 
confirmed  as  viral  encephalitis  at  Gf4L,  After  the  second  Isolation  of  what 
proved  to  be  the  EEE  virus,  the  Ministry  of  Health,  R.  de  P.,  requested  the 
Director  of  GML  to  Investigate  tlie  occurrence  of  the  fatal  horse  cases  as  a 
possible  threat  to  human  and  animal  health.  GML  established  a  field 
station  near  the  affected  corral  In  Pacora  (^0  miles  from  Panama  City)  which 
was  operated  for  two  months  with  the  assistance  of  MARU.  The  purpose  of  the 
field  collections  was  to  attempt  demonstration  of  the  local  vector  of  EEE 
virus  (In  the  absence  of  Cul iseta  melanura  usually  Implicated  in  the  Eastern 
U.S.)  and  its  natural  reservoir.  During  the  initial  field  study  the  GML 
field  staff  selectively  collected  and  identified  more  than  25,000  mosquitoes 
belonging  to  at  least  11  different  genera.  The  frozen  pools  were  subsequently 
tested  for  virus  Isolation  In  suckling  mice  and  tissue  culture  in  the  two 
laboratories,  k'lth  the  advent  of  the  dry  season  the  collections  were 
suspended,  but  as  the  mosquito  population  began  to  Increase  In  April  1959} 
the  study  was  resumed  with  the  assistance  of  the  U.S.  Army  Malaria  Control 
Team  (under  the  direction  of  Ma j .  R.  Altman  and  Mr.  M.  Kecnan)  because  the 
GML  staff  was  temporarily  occupied  with  other  commitments. 

l/hile  this  new  collection  was  in  progress  In  August  1959  two  horses 
dying  of  clinical  encephalitis  were  brought  to  i^ j .  Murnane' s  attention 
occurring  near  the  Tocumen  airport,  R.  P.  and  Curundu,  C.  Z.  respectively. 
The  brains  were  repeatedly  examined  for  viral  Isolation  with  negative 
results,  but  histological  examination  of  both  brains  at  GML  revealed 
extensive  encephalitis  consistent  with  viral  Infection.  The  other  common 
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cayses  of  encephalitis  In  this  area  were  r^sonably  ruled  out.  The 
terminal  "acute"  blood  specimens  from  both  animals  did  not  contain 
demonstrable  antibodies  against  EEE  virus  by  neutralization  or  complement- 
fixation  tests,  but  both  had  high  hemagglutination- Inhibition  titers 
(1:20,000  and  1:40,000).  The  Pacora  site  was  temporarily  abandoned j  the 
nearby  Tocumen  airport  area  was  covered  by  the  GML  staff,  while  the  Malaria 
Team  collectors  shifted  their  activities  to  the  Canal  Zone. 

Table  1  summarizes  the  mosquito  pool  work  at  MARL)  during  the  1958  and 
1959  studies.  The  virus  of  EEE  has  not  been  Isolated  from  any  of  the  pools, 
inspite  of  inoculation  into  suckling  mice  (at  MARU  and  GML),  and  the  tissue 
culture  systems  of  hamster  kidney  and  chick  embryo.  From  several  mosquito 
pools,  particularly  Culex  dunni  other  ARBOR  viruses  were  isolated  at  GML 
and  MARU;  their  nature  as  yet  has  not  been  fully  clarified. 

Table  2  summarizes  preliminary  studies  on  the  sera  collected  from 
various  sources  in  or  near  Pacora  by  MARU  and  Lab.  Vet.  staff  in  an  attempt 
to  establish  the  possible  natural  reservoir  of  EEE  In  Panama.  A  major 
effort  was  devoted  to  a  study  of  birds.   In  October  and  November  1958,  210 
wild  birds  representing  55  species  of  29  families  were  taken  by  shooting  or 
trapping  by  MARU  field  investigators  working  jointly  with  the  GML  staff 
(unfortunately,  this  represented  only  a  small  sample  of  the  avifauna  In 
the  area  as  indicated  by  the  bird  checklists  with  over  80  families  and 
1,400  species  known  to  occur  In  Panama).  All  of  the  avian  serum  specimens 
were  checked  for  the  presence  of  EEE  virus  In  chick  embryo  cell  cultures. 
Practically  all  of  the  sera  were  tested  for  the  presence  of  HI  antibodies 
after  acetone  extraction  by  the  method  of  Casals  and  Clarke  (Table  3). 
Sera  from  six  birds  inhibited  hemagglutination  at  a  dilution  of  1:80  or 
greater  and  were  considered  "positive":  2  boat-bill  herons,  1  blue  heron, 
1  meadow  lark,  I  flycatcher,  and  1  toucan. 

Of  the  97  horse  sera  obtained  In  the  Pacora  area,  prior  to  the  mass 
vaccination  by  the  Ministry,  k]   were  found  to  contain  neutralizing  anti- 
bodies against  EEE  virus.  Eighty  four  of  these  horses  were  pastured  near 
the  tidal  lowlands  and  38  of  them  (45%)  contained  neutralizing  antibodies, 
while  only  1  of  13  horses  kept  In  the  stables  had  antibodies  (8%).  The 
difference  between  the  two  groups  Is  suggestive  of  the  pasture  exposure 
and  points  to  the  mosquito  vector  with  short  flight  range.  Over  100 
horses  from  other  areas  of  Panama  have  been  compared  with  the  base  line 
studies  at  Pacora  with  varying  Incidence  of  positlvlty  possibly  related 
to  similar  ecological  factors. 

Serological  studies  were  performed  on  222  sera  from  residents  of  13 
villages  In  and  near  the  Pacora  site.  Only  3  sera  were  found  positive  by 
neutralization  and  hemagglutination- Inhibition  tests.   If  the  population 
Is  divided  into  groups  of  residents  In  the  savanna  terrain  (102), 
transitional  terrain  (74),  and  tidal  lowlands  (46),  the  percentages  of 
serum  positlvlty  are  0.0%,  1.5%,  and  3.5%  respectively.  Several  groups 
of  human  sera  from  other  representative  areas  of  Panama  are  under 
comparative  study. 
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In  February  1959  exploratory  cOnipl4raent-f ixatfoni  tests  were  initiated 
and  with  the  proturement  of  commercial  (Lederle)  antigens  for  EEE  and  V/EEi 
a  procedure  utilizing  50%  endpoint  was  found  to  give  satisfactory  repro" 
duclble  results.  Over  500  CF  tests  have  been  run  on  187  horse  and  209  human 
sera,  primarily  from  the  Pacora  study  area.  Forty  seven  of  the  horse  sera 
were  reactive  with  the  EE  antigen.  The  majority  of  the  positive  reactors 
(I7A7)  was  from  the  horses  bled  at  the  time  of  the  outbreak  in  September 
1958.  While  a  single  serum  reacted  with  WE  antigen  alone,  I3  additional 
horse  sera  were  almost  equally  reactive  with  the  EE  and  WE  antigens, 
suggesting  that  another  group  A  virus  is  active  in  the  area.  The  pattern 
Is  different  in  case  of  the  human  sera:  192/209  were  negative  with  both 
antigens,  a  single  serum  was  reactive  with  EE,  and  2  sera  with  l/E  antigens; 
13  sera  were  reactive  with  both  EE  and  WE  antigens  providing  further 
evidence  of  possibly  another  group  A  virus. 

The  problem  of  the  comparative  significance  of  the  antibody  titers  as 
demonstrated  by  the  neutralization,  HI,  and  CF  tests  in  relation  to  previous 
recent  or  distant  Infection  with  the  EE  virus  became  a  major  concern  of  the 
MARU  staff.  Some  of  the  comparative  data  are  shown  In  Table  k. 

In  the  course  of  TC  studies  with  the  EEE  virus,  the  Panama  strain  was 
adapted  to  monkey  kidney  tissue  culture  with  characteristic  and  recognizable 
CPE.  Were  rhesus  MKTC  easily  available  in  this  laboratory,  this  could 
constitute  a  practicable  testing  system  (particularly  because  hemadsorption 
with  guinea  pig  erythrocytes  is  demonstrable  at  pH  6.2  even  in  the  absence 
of  CPE), 

In  summary,  the  Pacora  EEE  studies  developed  Into  a  major  MARU 
project,  even  though  the  initial  questions  posed  before  the  collaborative 
group  were  answered  only  In  part.  The  joint  studies  of  GML,  Lab.  Vet., 
and  MARU  showed  that  the  EE  virus  was  not  spreading  among  the  horse  or 
human  populations  to  endanger  the  suburban  communities  adjoining  Panama 
City  and  the  Canal  Zone.   It  Is  likely  that  through  the  years  the  EE  virus 
has  been  active  on  the  Isthmus  of  Panama  possibly  together  with  other  group 
A  agents.   It  is  suspected  that  the  vector  Is  a  Culex  mosquito.  The  shore 
birds  appear  to  be  infected  more  frequently  than  the  inland  birds;  the 
actual  reservoir  of  the  EE  virus  has  not  been  es tab 1 1  shed.  The  unsolved 
problems  undoubtedly  will  be  further  clarified  during  the  GML-MARU 
project  In  Bocas  del  Toro  (see  Section  V-A)  and  continuing  surveillance 
In  other  parts  of  Panama. 

2,  Serological  evidence  of  other  ARBOR  viruses  In  Panama.   The 
extensive  collection  of  human  and  animal  sera  from  a  variety  of  ecological 
environment  procured  as  part  of  the  EEE  study  is  being  tested  for  the 
presence  of  antibodies  for  the  two  of  the  group  B  viruses,   llheus  and  SLE, 
known  to  be  active  in  Central  America  (see  Tables  2  &  3).  These  sera  will 
be  utilized  for  further  exploratory  serological  surveys  at  MARU  and  with 
locally  undesirable  "foreign"  viruses  at  the  Bethesda  laboratory. 
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3.  Enterovirus  flora  of  Panamanian  chtldren.  1958  &  1959.  Many 
Central  American  clinicians  state  that  among  their  more  seriour  problems 
are  the  cases  of  children  with  diarrhea  and  severe  respiratory  Infection. 
With  the  increased  use  of  TC  technique  information  on  viral  causation  of 
these  clinical  syndromes  is  rapidly  accumulating  in  North  America  and 
Europe,  but  relatively  little  is  being  done  In  Central  and  South  America. 

As  a  pilot  study,  and  without  attempting  to  explore  the  possible 
bacterial  etiology  of  the  cases,  pediatric  ambulatory  patients  with 
diarrhea,  with  sevore  respiratory  symptoms,  and  with  undifferentiated 
febrile  illnesses  (FUO)  were  sampled  (by  a  f'lARU  staff  member)  by 
coHectlng  both  rectal  and  throat  swabs.  This  was  continued  for  a 
period  of  SiX  weeks  In   the  middle  of  the  "wet  season"  of  1958.  The 
thra-^^t  swabs  were  cjsccd  in  both  MKTC  and  human  amnion  while  the  rectal 
specimens  were  inociil-aied  into  MKTC  alone.  All  tubes  were  observed  for 
development  of  CPE  and  the  throat  swab  cultures  were  also  tested  for 
hemadsorption  with  guinea  pig  erythrocytes. 

A  total  of  231  Infants  were  thus  examined  with  455  swabs  (excluding 
the  contamln^ated)  subjected  to  actual  testing.  From  k\   of  the  children 
52  viral  s';ra'ns  wire  Isolated:  the  throat  svrabs  yielded  Zk  and  rectal 
swabs  28  stra'r;?.   The  following  table  summarizes  the  I958  virus  isolations 
by  their  origin, 

TABLE  5 

RESULTS  OF  A  6  WEEK  SURVEY  OF  231  CHILDREN  IN  1958 


Virus  Group       Throat 

Swabs 

Recta  1 

Swabs 

Total 

Ac'enovlrus           6 

0 

6 

Myxovirus            3 

0 

3 

Poliovlrus           k 

1 

5 

ECHO                2 

8 

10 

Coxsackle  B  (or  A5)     3 

7 

10 

Unidentified          6 

12 

IS 

Total            24 

28 

52 

•  f.     ■;     it. 
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A  longitudinal  study  of  at  least  one  year's  duration  vias   Initiated 
in  May  1959.  Rectal  sv^(ab  specimens  alone  are  collected  by  a  MARL)  medical 
officer  on  all  ambulatory  clinic  infants  (rather  than  children)  at  the 
Hospital  del  Nino  once  every  two  weeks.  Usually  30  to  kO   children  are 
sampled  on  each  occasion.   It  is  too  early  to  discuss  the  results  of  this 
study.  Table  6  summarizes  the  isolations  for  the  collections  during  May, 
June,  and  July  1959.  Seventy  additional  specimens  were  collected  In  August 
but  the  results  are  are  as  yet  Incomplete.  Generally  a  morning's  collection 
contains  about  30" 35%  specimens  positive  for  enteroviruses.   It  appears  that 
the  Isolation  rate  drops  off  with  Increasing  age  and  that  the  Infants  under 
two  years  of  age  constitute  the  optimal  source  for  survey  purposes.  (The 
lower  percentage  of  positive  Isolations  during  1958  may  have  resulted  from 
less  optimal  storage  conditions  and  sampling  of  older  children.) 
Identification  of  the  many  Isolates  has  begun. 

It  Is  anticipated  that  the  exploratory  study  In  1958  and  the 
longitudinal  study  of  1959-60  will  serve  as  a  baseline  for  future  studies 
of  enteroviruses  In  Panama,  particularly  as  related  to  the  projected 
studies  on  the  viial  etiology  of  diarrhea. 

k.     Ft.  Kobbs  outbreaks. 

a.  Epidemic  "RUd  syndrome"  outbreak.  The  U.S.  Army  dispensary 
at  Ft.  Kobbe  reported  In  July  1959  a  dozen  cases  of  fever  Invariably 
associated  with  RUQ  pain  and  tenderness  and  monocytosis  as  a  comporient 
part  of  the  clinical  picture.  From  one  of  the  cases,  2  virus  strains 
were  Isolated  In  MKTC  and  In  1  day  old  infant  mice  (the  latter  strain 
has  been  adapted  to  MKTC).  This  patient  had  homologous  antibody  rise 
(:^x)  against  the  MKTC  Isolate  (the  SM  isolate  Is  being  tested).  The 
illness  of  the  ether  patients  from  whom  paired  sera  were  available  Is 
belr.g  related  to  the  virus  Isolates. 

b.  The  "jungle  fever"  outbreak.   In  late  August  1959,  5  cases 
of  fever  and  ?  signs  of  meningeal  Irritation  appeared  among  200  U.S. 
soldiers  within  a  week  upon  return  from  k  weeks  of  training  in  jungle 
warfare.  The  hospitalized  patient  and  k  ambulatory  cases  were  examined; 
51  other  soldiers  from  this  company  were  bled  to  be  followed  by 
appropriately  timed  second  serum  specimens.  The  acute  materials  were 
Inoculated  Into  SM  and  TC  systems,  while  the  sera  will  be  Intensively 
investigated  for  possible  relation  to  the  ARBOR  viruses  known  to  be 
prevalent  in  this  area.  The  studies  for  viruses  not  known  to  be  active 

in  Panama  will  be  done  at  the  Section  of  ARBOR  Viruses  of  LTV  In  Bethesda. 

5.  Etiology  of  cxanthem  subitum.  The  unusual  medical  care  arrangements 
in  the  Canal  Zone  offer  the  opportunity  of  seeing  more  cases  of  such  minor 
Illnesses  as  the  exanthem  subitum  (roseola  Infantum).  Dr.  D.  Htrschl,  Chief 
of  Pediatrics,  Gorgas  Hospital,  has  initiated  a  collaborative  study  to  attempt 
Isolation  of  the  etiologic  agent  of  this  exanthem. 
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6.  Miscellaneous  clintcal  specimens.   It  Is  obviously  essential  to 
offer  a  certain  amount  of  viral  diagnostic  service  to  the  C.  Z,  and 
Panamanian  hospitals  and  physicians.  During  the  past  16  months  of  labo- 
ratory operation,  over  2,000  Individual  specimens  were  logged  under  this 
category  representing  approximately  700  patients  with  various  and  sundry 
symptoms.  (Specimens  submitted  under  specific  projects  are  not  included 
In  this  category.)   In  the  last  6  months  (March-September  1959)  500 
miscellaneous  clinical  specimens  were  inoculated  Into  MKTC;  50  Into 
special  TC  systems  and  300  Into  1  day  old  SM.  Because  of  the  relative 
unproductivity  of  attempted  Isolations  from  these  specimens  from  sporadic 
cases  (some  enteroviruses,  myxovlruses,  and  few  SM  agents)  the  Section  Is 
contacting  the  medical  profession  to  establish  more  rigid  criteria  for 
specimen  acceptance  with  preference,  of  course,  for  community  or  familial 
outbreaks  of  febrile  Illnesses. 


B.  Projects  Completed  or  Near  Completion 

1 .  Fatal  disease  of  swine  due  to  encephalomyocarditls  virus. 
The  outbreak  on  a  large  commercial  swine  farm  located  10  miles  west  of 
Panama  City,  R.  P.  was  investigated  In  July  1958  by  Maj.  T.  Humane  of 
Lab.  Vet.  Approximately  30  pigs  died  over  a  20  day  period.  Eight  of 
these  pigs  were  autopsied.  The  outstanding  gross  and  microscopic  lesion 
was  the  severe  myocarditis.  The  Involvement  of  the  CNS  was  minimal,  (Or. 
H.  Mondragon,  Gorgas  Hospital). 

An  agent  pathogenic  for  mice  was  repeatedly  isolated  from  the 
autopsy  materials  and  was  identified  by  neutralization  test  in  mice  and 
TC  as  the  EMC  virus.  Neutralizing  antibodies  were  found  In  a  pig  with 
febrile  iilness  and  in  the  sera  of  rats  (Rattus  rattus)  trapped  on  the 
farm  in  April  1959.  The  disease  was  successfully  produced  by  Inoculation 
of  2  young  pigs  with  the  mouse  passaged  virus  and  the  outstanding 
pathological  finding  was  the  myocarditis.   In  the  course  of  these  studies 
the  EMC  virus  has  been  relsolated  and  passaged  In  cell  cultures  of  rhesus 
monkey  kidney,  hamster  kidney,  and  HeLa.  The  HeLa  cell  system  has  became 
the  standard  method  of  determining  antibody  levels  In  experimental  and 
survey  sera.  An  agglutinin  for  sheep  erythrocytes  has  also  been 
demonstrated  in  infected  mouse  brain  tissue  and  In  hamster  kidney  culture 
fluid. 

To  our  knowledge  this  was  the  first  demonstration  of  natural  Infection 
of  swine  with  the  EMC  virus  and  the  most  extensive  outbreak  of  EMC  infection 
In  men  or  animals  in  which  the  virus  was  recovered.  Contamination  of  food 
and  water  with  the  excreta  of  Infected  rodents  and  swine  were  suspected  of 
contributing  to  the  spread  of  the  virus  in  this  outbreak  and  these  factors 
are  under  investigation  at  present. 
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Because  of  the  possible  significance  of  these  findings,  studies  are 
In  progress  at  present  for  Investigation  of  the  role  of  EMC  In  causation 
of  human  and  animal  disease  In  Panama.  Abattoir  swine  sera  will  be  tested; 
rats  are  being  collected  from  the  sewers  of  Panama  City  for  viral  Isolations 
and  antibody  determinations;  paired  sera  from  obscure  cases  of  human  FUO» 
especially  with  cardiac  or  CNS  Involvement,  will  be  tested;  paired  sera  from 
human  cases  of  myocarditis  (l<indly  offered  by  Dr.  C.  Johnson  of  GML  from  his 
Chagas  disease  serum  collection)  will  be  checi<ed;  sera  from  Indigenous 
Indian  populations  living  under  primitive  conditions  will  be  surveyed, 

2.  Epidemic  Influenza  in  Middle  America. 

a.  Asian  Influenza  In  Panama.  1957.  The  earliest  laboratory 
procedure  performed  in  relation  to  MARU's  mission  was  an  examination  of  50 
paired  sera  submitted  by  GML  from  patients  seen  at  Gorgas  Hospital  Clinics 
with  suspected  Asian  Influenza  during  late  1957.  In  January  1958  the  sera 
were  tested  by  the  MARU  staff.  Of  the  50,  27  had  fourfold  or  higher  rises 
In  specific  antibodies,  and  23  showed  no  significant  antibody  rise. 

b.  Influenza  3  in  Panama,  1959.   In  June-July  1959  an  epidemic 

of  clinical  influenza  swept  the  Isthmus  of  Panama.   It  began  on  the  Atlantic 
side  where  it  was  recognized  In  pediatric  patients  by  Or.  C.  Abildgaard  of 
Coco  Solo  Hospital,  VJith  Isolations  of  Influenza  virus  In  MKTC,  detected 
both  by  CPE  and  hemadsorption  reaction,  and  subsequent  Identification  In 
this  laboratory  as  Influenza  B  (similar  to  or  Identical  with  the  strains 
B/Md/59  and  B/GL/5^)  the  surveillance  on  the  Pacific  side  (Gorgas  OPC) 
by  Drs.  D.  Ford  and  A.  Blanshaft  resulted  In  detection  of  many  early  acute 
cases. 

Throat  swabs  from  59  patients  were  tested  and  23  Isolates  were  typed 
as  Influenza  D;  39  paired  sera  from  the  same  patients  were  tested  with  27 
exhibiting  homologous  diagnostic  rises  (none  with  rise  vs.  Influenza  A2); 
12  of  the  serum  pairs  were  from  patients  with  positive  virus  Isolation  - 
all  12  exhibited  a  diagnostic  rise  In  Influenza  C  antibodies.  (A  single 
untypable  hemadsorption  virus  was  Isolated  from  a  suspected  clinical  case 
and  this  patient  had  no  rise  In  antibodies  against  either  Influenza  Q  or 

c.  Asian  Influenza  In  British  Guiana.  1959.   In  June  1959  there 
also  occurred  an  extensive  outbreak  of  epidemic  Influenza  In  the  Colony  of 
British  Guiana.  Dy  arrangements  with  the  colonial  government  and  the  U.K. 
Embassy  In  Washington,  MARU  was  directed  to  assist  In  the  vlrologlcal 
studies.  Dr.  J,  Craighead  spent  24  hours  in  Georgetown,  D.G.  where, with 
the  cooperation  and  assistance  of  the  Department  of  Health  staff,  he 
collected  50  Isolation  specimens  (21  throat  washings,  28  throat  swabs, 
and  1  specimen  of  lung)  and  3^  acute  phase  patient  sera.  Some  of  these 
specimens  had  been  previously  preserved  under  suboptimal  conditions  which 
may  account  for  the  Isolation  of  only  two  strains  of  Influenza  virus  In 
MKTC  by  the  hemadsorption  reaction  (without  apparent  CPE).  The  strains  were 
similar  to  Influenza  strain  A2/AS Ian/ Jap/305/57 •  In  addition,  an  adenovirus 
strain  and  an  enterovirus  were  Isolated  from  these  materials. 
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Collection  of  the  convalescent  sera  presented  a  problem:  so  far  20 
pairs  have  been  received  and  tested;  6  showed  :i>A-x  rise  In  antibodies 
against  A2  antigen  (none  vs.  Influenza  B) .  The  unlikely  epidemic  role 
of  the  adeno-  and  enterovirus  strains  will  be  checked  serologically  (re 
Australian  experience  In  1359  with  mixed  virus  epidemic). 

3.  Viroloc^lcal  surveillance  during  live  polfovlrus  vaccination 
program.  Costa  Rica.   In  May  1959  MARU  was  Instructed  to  support  the 
Costa  Rica  national  program  of  vaccination  with  live  poliovlrus  vaccine 
(Lederle)  conducted  by  the  Ministry  of  Health  under  the  sponsorship  of  the 
PASD/PAHO/WHO.  A  group  representing  the  agencies  Involved  travelled  to 
San  Jose,  Costa  RIca  to  Initiate  the  surveillance  program.  Arrangements 
were  made  for  throat,  fecal, spinal  fluid,  and  serum  specimens  from 
suspected  cases  of  CMS  disease  to  be  shipped  for  viral  Isolation  and 
serological  studies  to  MARU  and  to  the  collaborating  laboratory  In  Call, 
Colombia  (operated  under  the  sponsorship  of  PASD  within  the  laboratories 
of  the  medical  school  of  Unlversldad  del  Valle  -  Chief  of  TC  Laboratory, 
Dr.  Kanna  Doany). 

A  total  of  186  specimens  from  suspected  CNS  disease  cases  was  received 
between  May  and  August,  covering  the  first  phase  of  the  program 
(administration  of  the  polio  vaccine  of  each  one  of  the  three  types 
separately  within  the  limits  of  Metropolitan  San  Jose  area).  All  the 
Isolation  specimens.  Including  sera  from  the  acute  cases,  were  Inoculated 
Into  2  groups  of  MKTC  tubes  (with  and  without  polyvalent  pollovirus 
antiserum)  as  well  as  Into  suckling  mice  of  less  than  1  day  of  age.  The 
notable  features  have  been  the  absence  of  clinical  poliomyelitis  among 
the  vaccinated  children  (ages  6-10)  and  the  scarcity  of  pollovirus  Isolates 
Tn  the  materials  submitted  from  the  suspected  cases,  To  date  the  Isolations 
were:  from  one  of  the  jun vaccina ted  paralytic  cases  a  pollovirus  type  2; 
from  aa  afebrile  child  with  questionable  and  transient  weakness  of  one  leg, 
pollovirus  type  1  and  Coxsackle  Di^  (the  onset  ^^  symptoms  was  ^  days  prior 
to  the-a«5Bm|stratIon  of  type  I  vaccine  vyhich  vyas  undoubtedly  responsible 
for  the  presence  of  this  virus  In  the  stool  specimen  collected  the  day 
after) ;  a  type  3  pollovirus  from  a  yoting  Infant  who  did  not  receive  the 
type  3  vaccine  and  resided  In  the  Mnvaccloated  area  (his  symptoms  were 
thosev of  encephalomyelitis  rather  than  classical  paralytic  poliomyelitis); 
art  tCHO  S  virus  from  a  2  year  old  child  without  systemic  symp,^oms,  b^t  a 
pefss  is  tent  slight  limp.  v  '  • 

thus,  the  virus  Isolation  stu<;iles  hav9  been  singularly  ufilinpre^stve. 
All  dvallafbTe  paired  sera  from  patients  and  Known  contacts  wl^l I  b^  siJbject^l 
to  a  determination  of  the  possible  diagnostic  rises  In  antIbc|(3Je8  aQelnst  '! 
the  three  types  of  pollovlruS  by  the  metabolic  Inhibition  test'(t^Q  be  don|  ' 
at  DDS,  NIH),  Isolates  will  be  related  to  the  patient's  Illness  by  the 
uisual  serologic  procedures.  The  pollovirus  strains  Isolatedj  particularly 
from  non- vaccinated  Individuals  with  clinical  Illness  In  possible  conjtact 
with  the  vacclnees,  should  be  thoroughly  Investigated  as  being  related  or 
unrelated  to  the  live  pollovirus  vaccine  strains  by  employment  of  the 
several  available  virus  markers. 


J: 


■'^om^^,, 


-'  -'''■    -C4j,. 


^;:^t;. 


r...  ]  -,- 


-15- 

h.     Viral  CNS  disease  In  a  Guateniala  nursery.  Since  late  I958  Dr.  E. 
Rodriguez  Rouanet  of  the  Polio  Clinic  In  Guatemala  has  been  submitting 
specimens  on  suspected  cases  of  poliomyelitis,  including  tissues  obtained 
at  autopsy.  Pollovlrus  type  I  was  repeatedly  Isolated  from  these  specimens. 

An  infant  nursery  In  Guatemala  City  liad  no  suspected  cases  until  late 
June  1959  when  two  patients  developed  paralytic  poliomyelitis  resulting  In 
death  of  one.   In  the  weeks  following  1^  additional  cases  of  transiently 
paralytic  or  non-paralytic  disease  clinically  diagnosed  as  poliomyelitis 
(positive  spinal  fluid  findings  and  the  occurrence  of  the  Initial  paralytic 
cases).  Because  of  the  recurrence  of  the  cases  in  the  end  of  July,  Dr. 
Shelokov  spent  2  days  In  Guatemala  on  a  consultation  visit  with  the  Ministry 
of  Health  collecting  epidemiologic  Information  and  additional  materials  for 
virus  Isolations  from  the  nursery  Infants*  who  had  remained  well^  and  the 
attending  personnel.  So  far  ]k  enterovirus  strains  have  been  Isolated  from 
the  Hogar  Cuna  rectal  swabs  and  In  one  case  from  the  CNS  tissue  of  a  fatal 
case.  While  the  latter  was  type  1  polio,  and  2  Isolates  from  the  well 
Infants  were  polio  type  3,  the  remainder  are  still  under  Investigation: 
the  clinical  cases  of  aseptic  meningitis  and  several  other  asymptomatic 
were  harboring  ECHO  rather  than  pollovlruses  (so  far  ECHO  2  and  ECHO  5  have 
been  Incriminated). 

5.  Polio  type  2  epidemic  In  Nicaracjua*   In  August  1958  10  of  the  12 
rectal  swabs  procured  from  Managua  paralytic  cases  through  the  courtesy  of 
the  Surgeon's  Office,  USARCARIC  produced  typical  polio-like  CPE  In  MKTC. 
Three  representative  strains  were  typed  at  MARU  as  pollovlrus  type  2. 
Comparison  of  these  results  with  Dr.  John  R,  Paul's  data  on  35  Managua 
patients  disclosed  that  7  of  the  same  patients*  specimens  were  also 
included  in  the  Yale  sampling  and  were  found  to  contain  polio  2  virus. 
These  findings  were  important  because  Nicaragua  outbreak  was  the  first 
epidemic  of  any  size  attributable  to  type  2  polio, 

6.  Concurrent  encephalitis  In  horses  and  pheasants  in  Panama.   In 
April  1959  Dr.  Carl  Johnson  of  GML  alerted  Lab.  Vet.  and  MARU  of  the 
occurrence  of  clinical  encephalitis  among  horses  on  a  ranch  In  the  suburbs 
of  Panama  City  where  the  EEE  virus  was  thought  to  be  active  3  years  ago. 
At  the  same  time,  Maj.  T.  Murnane  of  Lab.  Vet,  began  Investigations  of 
encephalitis  at  the  only  pheasant  farm  In  Panama,  only  1  mile  away  from 
the  ranch  where  the  horses  were  dying  and  near  still  another  site  of 
previously  suspected  equine  encephalitis  activity. 

Several  of  the  horses  were  111  and  two  died.  The  clinical  history 
was  typical  of  equine  encephalomyelitis;  histological  examination  of  the 
brain  by  Dr.  Johnson  at  GML  revealed  "findings  "consistent  with  viral 
encephalitis  or  trypanosomiasis".   Isolation  attempts  In  two  of  the  labo- 
ratories from  the  brains  of  the  dead  horses  were  negative.   In  the  meantime, 
the  birds  at  the  pheasant  farm  continued  to  die  from  clinical  encephalitis. 
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Specimens  from  two  of  the  pheasants  were  examined  at  Lab.  Vet.  and  from 
one  at  MARU:  a  neurotropic  agent  from  the  brain  at  Lab.  Vet.  and  from  the 
spleen  and  liver  at  MARU  were  Isolated  in  SM,  Suckling  mouse  brain 
material  produced  no  CPE  on  inoculation  of  MKTC,  but  addition  of  guinea 
pig  erythrocytes  showed  definite  hemadsorption.  This,  coupled  with  the 
death  of  chick  embryos  on  Inoculation  with  the  pheasants  material  and\Maj. 
Murnane's  clinical  impression,  made  the  Newcastle  disease  virus  the  prime 
suspect.  A  hyperimmune  NDV  serum  was  obtained  from  NIH  and  tests  on  the 
hemagglutinating  TC  fluids  and  the  allantoic  fluids  demonstrated  that  the 
virus  Indeed  was  that  of  NDV  rather  than  EEE. 

Serum  specimens  from  the  encephalitic  and  clinically  unaffected  horses 
demonstrated  absence  of  antibody  of  EEE  In  most  animals  and  unchanging 
levels  in  3,  the  latter  without  relation  to  the  occurrence  of  clinical 
symptoms.  The  sera  from  10  of  the  horses  were  shipped  to  the  U.S.  Department 
of  Agriculture  Laboratory  at  Deltsville,  Maryland  for  CF  tests  for 
trypanosomiasis.  Two  of  the  10  sera  (both  from  fatal  cases)  gave  a  ^ 
reaction  with  T.  equiperdum  antigen,  making  the  diagnosis  of  encephalitis 
due  to  T.  hipplcum  almost  a  certainty. 

7.  CA  virus  Infection  In  adults.  Panama.   In  April,  May,  and  June 
1958,  during  a  prolonged  outbreak  of  respiratory  illness  among  residents 
of  Panama  City,  3  strains  of  a  non-cytopathogenic  hemadsorption  virus  were 
Isolated  In  human  amnion  cells.  The  Isolations  could  not  be  made  In  MKTC 
systern  and  only  with  continued  passage  the  agent  was  adapted  to  HeLa  cells. 
It  still  does  not  produce  CPE,  but  can  be  detected  by  hemadsorption. 
Careful  studies  demonstrated  that  this  virus  was  identical  or  closely 
related  to  the  CA  virus  of  Chanock  (Myxovlrus  para  Influenzae  2).  This  is 
of  interest  because  the  Panamanian  strains  were  Isolated  from  adults  with 
systemic  Illness,  rather  than  from  children,  and  without  association  with 
the  croup  syndrome.  Successful  adaptation  of  the  strain  to  HeLa  cells  has 
facilitated  further  epidemiologic  studies  on  this  virus  In  the  American 
tropics. 


IN.  SUMMARY  OF  RESEARCH  PROJECTS,  MYCOLOGY  SECTION,  MARU 


The  Mycology  Section  of  MARU  was  established  by  Miss  Charlotte 
Campbell  who  was  In  Panama  from  April  until  July  1958.  The  areas  of 
Investigation  for  which  the  Section  was  established  and  the  objectives  of 
the  Section  are  as  follows: 
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1.  To  determine  the  extent  of  histoplasmosis  on  the  Isthmus  of 
Panama  and  the  significance  of  this  disease  in  military  personnel 
stationed  in  an  area  of  histoplasmosis  endemicity. 

2.  To  explore  the  epidemiology  and  ecology  of  Histoplasma  capsulatum 
on  the  Isthmus  of  Panama  and  Central  America. 

3.  To  provide  diagnostic  aids  and  adequate  clinical  follow  up  on  all 
recognized  cases  of  histoplasmosis  In  this  area. 

k.     To  evaluate  experimental  therapy  of  histoplasmosis  (in  cooperation 
with  Gorgas  Hospital), 

The  facilities  available  at  MARU  enable  the  Mycology  Section  to  perform 
both  isolation  and  serological  procedures  for  mycotic  diseases. 

Isolation  procedures  for  mycotic  agents  from  clinical  materials  and 
sources  in  nature.  Bacteriological  media  are  available  for  sterility 
testing  and  limited  diagnostic  work.  A  20x8  ft.  aninal  room,  well  Isolated 
from  the  stock  animals,  enables  the  performance  of  large  experiments 
utilizing  mice  available  in  sufficient  quantities.  This  animal  room  has 
been  utilized  for  housing  larger  animals  including  spiny  rats,  bats, 
opossums,  guinea  pigs,  and  monkeys. 

The  Section  routinely  conducts  the  50%  endpoint  complement- fixation 
test  and  col lodion-aggljti nation  test  for  histoplasmosis.  The  complement- 
fixation  test  is  utilizad  as  a  diagnostic  aid  for  histoplasmosis  and  both 
the  yeast-phase  and  histoplasmin  antigens  are  routinely  employed,  while 
histoplasmin  is  the  only  sensitizing  antigen  used  in  the  collodion 
agglutination  tests. 

The  Mycology  Section  of  MARU  is  dependent  upon  the  Mycology  Section 
of  WRAIR  for  support  In  the  following  areas:  I)  antigens  for  complement- 
fixation  and  collodion-agglutination  tests;  2)  sheep  cells  for  complement- 
fixation  tests;  3)  1 iason  for  procurement  of  histoplasmin  for  skin  test 
surveys  and  other  problems  that  require  personal  attendance  In  the  United 
States. 

The  Section's  Investigations  of  the  many  aspects  of  histoplasmosis 
as  it  occurs  in  Panama  are  summarized  and  evaluated  under  the  headings  of 
histoplasmin  skin  testing  program,  ecological  studies,  and  human  clinical 
disease. 


A.  Histoplasmin  Surveys  of  Human  Population 

The  principal  tool  throughout  the  world  for  the  determination  of 
previous  exposure  to  H.  capsulatum  Is  the  histoplasmin  skin  test.  This 
has  been  a  basic  procedure  in  the  study  of  histoplasmosis  In  Central  America. 
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1.  MSTS  arrivals.  The  original  project  established  at  MARU  was  the 
skin  testing  of  military  personnel  arriving  in  the  Canal  Zone  for  duty. 

The  objectives  of  the  project  are  to  determine  the  number  of  non-hypersensitive 
individuals  to  both  histoplasmin  and  tuberculin  Immediately  upon  arrival  In 
Panama  and  to  retest  all  negative  reactors  at  6  to  9  month  Intervals  during 
their  3  year  tour  in  Panama.  This  approach  should  give  an  Indication  of  the 
percentage  and  rate  of  histoplasmin  sensitivity  conversion  in  military 
personnel  stationed  in  an  endemic  area.  The  epidemiological  and  clinical 
follow  up  of  all  histoplasmin  converters  will  also  furnish  information 
regarding  morbidity  and  possible  leads  to  the  source  of  Infection. 

Approximately  1,025  military  personnel  and  dependents  were  tested  from 
April  1958  to  July  1S59  upon  arrival  in  the  C.  2.  aboard  MSTS  ships.  The 
primary  testing  was  discontinued  as  of  July  1959  and  the  retesting  of  the 
negative  reactors  was  assumed  by  the  USARCARID  Surgeon's  Office. 

Continuation  of  the  6  month  retests,  until  July  I9SO,  should  yield 
information  on  700  individuals  v;ho  will  have  been  retested  at  least  twice 
(many  will  have  been  retested  three  and  four  times).  The  importance  of  the 
disease  in  a  military  population  required  to  operate  in  a  highly  endemic 
aren  can  best  be  evaluated  at  the  conclusion  of  the  retest  period.  The  data 
currently  available  indicrte  an  approximate  conversion  rate  of  20-25  percent 
during  the  first  6  months  ;n  the  area.   It  Is  noteworthy  thct  the  vast 
majority  of  hospitalized  c!?n!cal  cases  of  histoplasmosis  in  the  C,  Z. 
have  been  military  personnel  and  dependents.  Future  plans  are  for  the 
USARCARIC  Surgeon's  Office  to  continue  the  retesting  program  until  July 
i960  and  to  reevaluate  the  project  at  that  time. 

2.  Canal  Zone  school  system  survey.  A  tuberculin  and  histoplasmin 
skin  testing  program  In  the  Canal  Zone  school  system  is  being  conducted  as 
a  joint  effort  of  MARU  and  the  Canal  Zone  Health  Department.  The  project 
was  originated  by  Dr.  E.  Osterberg,  Prev.  Med.  Officer,  C,  Z.  and  MARU  Is 
utilizing  the  opportunity  to  apply  histoplasmin  skin  tests  simultaneously 
with  the  tuberculin  survey. 

The  project  was  initiated  In  March  1959.  The  Dalboa  Junior  College, 
High  and  Junior  High  Schools,  were  completed  in  March.  The  children  in  the 
C,  Z.  Latin  elementary  schools  should  be  completed  by  December.  Response 
to  the  program  has  been  good;  a  rough  tabulation  of  the  results  so  far 
available  is  as  follows: 

TADLE  7 

U.S.  RATE  SCHOOLS.  C.  Z. 

Pacific  Side  Atlantic  Side 

Grades  7-12  Grades  7-12 

No.  of  Tests   %  positive  No.  of  tests   %  positive 

I606         60%  ^7  78% 
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LATIN  AMERICAN  SCHOOLS.  C.  Z. 

Pacific  Side  Atlantic  Side 

Grades  1-6  Grades  1-6 

No.  of  tests  %  positive  No.  of  tests  %  positive 

863        66%  53^        27% 

Grades  7-12  Grades  7=12 

No.  of  tests  %  positive  No.  of  tests  %  positive 

769        83%  70i^        kk% 

It  is  anticipated  that  approximately  3,500  histoplasmin  skin  tests 
will  be  completed  in  the  U.S.  elementary  schools  before  December  1959. 
The  available  data,  analyzed  on  the  basis  of  duration  of  residence  on-  the 
Isthmus,  show  a  step  wise  increase  in  hypersensitivity.  Analysis  of  the 
final  data  will  be  made  to  include:  size  of  reaction,  sex,  age,  race,  and 
duration  and  location  of  residence  on  the  Isthmus. 

Future  plans  InC'Od'.  the  retestlng  of  a  small  group  o'^  school  children 
at  3  month  intervals  rr-j 'or  the  testing  of  an  entire  recidential  community 
to  obtain  the  percentage  of  histoplasmin  reactors  from  1  through  60  years  of 

age. 

3.  Pre-school  children  survey.   In  an  effort  to  cover  the  younger 
age  groups  Dr.  C.  F,  Abildgaard,  Chief  of  Pediatrics,  Coco  Solo  Hospital, 
has  been  histoplasmin- testing  the  pre-school  age  children  seen  in  the  out 
patient  department.  His  plans  are  to  continue  the  program  for  one  year 
at  which  time  he  hopes  to  have  data  on  1,000  young  children. 

The  preliminary  6  month  retestlng  of  previously  negative  children 
has  been  Initiated.  The  data  to  date  show: 

TACLE  0 

Age  No.  Tested  %  positive 

0-12  months  k5  2 

1-2  years  1^+1  6 

3'^i  years  72  9 

5-6  years  60  11 

Total  318  7.5?/o 
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k.     Additional  histoplasmin  testing.  A  histoplasmin  survey  was 
conducted  during  February  1959  in  Guatemala,  C.A.  where  1,094  persons 
were  skin  tested.  Ten  areas  were  selected  for  testing  In  an  effort  to 
obtain  Information  from  the  differing  climatic  and  ecological  environments. 
The  overall  sensitivity  was  58.5%.  Analysis  of  the  results  Indicates  that 
63.7%  of  the  male  population  Is  sensitive  as  compared  to  the  ^9,3%  posltlvlty 
for  the  female  group.  Further  separation  of  the  data  according  to  cltn^tic 
and  topographical  areas  showed  the  highest  percentage  of  reactors  to  be 
80.7%  In  the  lowlands  covered  with  tropical  rain  forest.  The  lowest  number 
of  histoplasmin  reactors  was  found  In  the  high,  semi-arid  region  whereconly 
27.7%  of  the  people  were  found  to  be  sensitive.  The  results  of  this  survey 
furnished  the  only  Information  on  histoplasmin  sensitivity  In  Guateraalof 
and  may  provide  an  Insight  Into  the  tropical  ecological  habitat  most 
suitable  for  distribution  of  H.  capsulatum. 

Primarily  as  a  by  product  of  our  other  histoplasmin  skin  test  programs, 
data  are  accumulating  on  hypersensitivity  in  long  term  adult  residents  of 
Panama  and  the  Canal  Zone.  To  date  the  data  on  U.S.  citizens  with  over  k 
years  residence  Indicate  histoplasmin  sensitivity  approaching  90%. 

B.  Ecological  and  Epidemiological  Studies 

The  attempts  to  determine  the  enzootic  and  ecological  habitat  of 
H.  capsulatum  In  Panama,  as  related  to  human  epidemiological  pattern, 
have  employed  Isolation  attempts  from  soil  and  animal  tissues  and  animal 
skin  testing. 

1.  Experimental  Infection  In  animals.  The  spiny  rat  was  chosen 
(Mr.  M,  Keenan,  U.S.  Army  Malaria  Survey  Branch,  reports  that  It  comprises 
80%  of  the  ground  mammals  trapped  In  Panama).  Experimental  Infection  of 
spiny  rats  with  a  subsequent  demonstration  of  a  rise  In  collodion 
agglutinins  and  complement- fixing  antibodies  In  addition  to  recovery  of 
H.  capsulatum.  preceeded  their  routine  trapping.  These  studies  resulted 
In  the  demonstration  of  histoplasmin  hypersensitivity  and  the  development 
of  a  satisfactory  skin  testing  technique. 

The  skin  testing  of  spiny  rats  was  accomplished  only  after  resolving 
sane  unexpected  difficulties  (the  loose  body  skin  tears  easily)  by  devising 
a  technique  utilizing  the  rat's  ear.  The  skin  tests  are  conducted  using 
1:10  histoplasmin  and  are  read  ot  2k  hours  which  was  determined  as  the 
optimal  time  after  observing  the  tests  at  2k,  kQ,   and  72  hours. 

The  maintenance  and  Infection  of  fruit  and  Insect  bats  was  undertaken 
with  limited  success.  Fruit  bats  were  Inoculated  Intraperitoneal ly  and 
the  organism  recovered  2  months  later.  Extreme  difficulty  was  encountered 
In  attempting  to  keep  10  to  20  bats  alive  for  any  period  of  time.  Antibodies 
were  not  demonstrable  In  the  small  quantities  of  bat  serum  obtained  since 
every  serum  was  anticomplementary  In  the  comp I ^nent- fixation  test. 
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2.  Puma,  Island.  The  site  in  Panama  that  has  received  the  most  attention 
has  been  the  Puma  Island  located  on  the  Atlantic  side  of  the  Isthmus  in  Gatun 
Lake.  The  reason  for  concentrating  on  this  spot  was  the  limited  size  of  the 
Island  and  the  fact  that  it  had  previously  been  Inhabited  for  a  2  year  period 
from  1955  to  November  1957  by  a  small  number  of  U.S.  Army  personnel  10  of  whom 
developed  clinical  histoplasmosis  during  their  stay  on  the  Island. 

Forty  three  soil  samples  collected  on  Puma  Island,  both  at  the  sites  of 
former  living  quarters  and  from  animal  burroughs,  have  failed  to  yield 
H.  capsulatum.  The  U.S.  Army  Malaria  Survey  Branch  offered  the  services  of 
a  group  of  men  to  trap  animals  on  Puma  and  from  October  1958  to  March  1959 
the  Island  was  systematically  covered,  although  the  only  animals  trapped 
were  spiny  rats  and  opossums. 

The  animals  were  transported  to  the  Pacific  side,  where  the  Mycology 
Section  personnel  bled  and  skin  tested  them  with  1:10  histoplasmln.  The 
animals  were  maintained  at  MARU  for  approximately  one  week  until  the 
completion  of  the  collodion-agglutination  and  complement- fixation  tests. 

The  skin  test  positive  animals  with  negative  collodion  and  complement- 
fixation  reactions  were  sacrificed  and  liver  and  spleen  Inoculated  into  mice 
and  onto  nutrient  media  for  recovery  of  H.  capsulatum.  All  animals  having 
collodlon-agglutlnlns  or  complement- fixing  antibodies  were  rebled  and  titers 
followed  for  periods  up  to  two  months.  The  animals  were  then  sacrificed  for 
recovery  of  H.  capsulatum.  The  results  of  the  animal  work  are  listed  below. 

TABLE  9 


ANIMAL  COLLECTION  ON  PUMA  ISLAND 

Opossums    Spiny  Rats    Bats 


Golden 
Anteater 


a)  Total  collected 

b)  No.  ST+  (1:100) 

c)  No.  ST+  (1:10) 

d)  No.  (+)  sera 

e)  No.  (+)  by  culture 

28 

V27  ** 

0/]k 

2/17 

161 

66/161 

32/105 

5/90 

31 

9/31 

0/8 

0/12 

I 
O/l 

*  ST  =  skin  tested. 
**  Numerator  =  No.  pos;  denominator  =  number  tested. 
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The  animal  trapping  experiments  proved  that  the  organism  H*   capsulatum 
is  still  on  Puma  Island  which  has  been  uninhabited  for  2  years  and  that 
animals  living  on  the  Island  are  naturally  Infected  with  H.  capsulatum.  The 
Isolation  of  H,  capsulatum  from  wild  animals  had  not  been  accomplished  In 
Panama  before  and  these  results  may  provide  Information  on  the  longevity 
of  the  organism  in  an  isolated  and  uninhabited  area. 

3.  Histoplasmin  survey  in  dogs.  A  reported  occurrence  of  histo- 
plasmosis In  dogs  (1951)  lead  to  a  skin  test  survey  of  dogs  at  the  animal 
clinic,  as  well  as  dogs  under  the  compulsory  k  month  quarantine.  This 
survey  has  been  conducted  by  Dr.  R.  B.  Wallace  of  the  Corozal,  C.  Z.  c1inic« 
Dr.  W"3llace  skin  tested  more  than  150  dogs  and  has  yet  to  find  one  positive 
reactor.  He  has  discontinued  routine  testing  and  uses  histoplasmin  only  as 
a  diagnostic  tool.  There  are  no  plans  to  continue  this  survey, 

k.     Soil  Isolation  studies.   In  addition  to  the  soil  samples  collected 
on  Puma  Island,  specimens  have  been  collected  from  the  Canal  Zone  as  well 
as  the  Republic  of  Panema  for  isolation  of  H.  capsulatum.  The  tabulation 
of  the  results  from  the  soil  collections  is  as  follows. 

TABLE  10 

SOIL  COLbECTIONS 

Puma    Madden  Preserve    Other 

a)  Total  collections      39        ^^  **        ^^ 

b)  No.  pos.  H.  capsulatum   0         7  0 

*  Collected  at  homes  of  patients  with  clinical  histoplasmosis. 
**  3  positives  are  from  same  site  collected  during  1)  dry  season, 
2)  at  end  of  rainy  season,  and  3)  during  next  rainy  season. 

Results  are  not  yet  available  on  the  45  soil  samples  recently  collected 
in  conjunction  with  clinical  cases  of  histoplasmosis  and  the  8  soil  samples 
collected  from  tree  buttresses  on  Puma  Island. 

The  percentage  of  current  isolations  Is  remarkable  In  view  of  the 
earlier  unsuccessful  attempts  by  Miss  Campbell  and  Dr.  Emmons  who  processed 
many  soil  samples.  Only  one  previous  Isolation  has  been  made  from  100 
Panamanian  soil  samples  processed  by  Dr,  L.  Ajello  of  CDC.   (All  of  the 
recent  isolations  were  made  from  soil  collected  by  Mr.  C.  Hansen  of  GML 
from  the  same  type  of  ecological  environment  and  specifically  selected  for 
the  probable  recovery  of  phlebotomus  larvae:  the  samples  were  collected  In 
the  jungle  from  tree  buttresses  and  In  addition  to  yielding  H.  capsulatum 
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they  were  also  usually  positive  for  phlebotomus  larvae).  Soil  samples  are 
being  collected  periodically  from  the  known  positive  sources  In  Madden  Forest 
Preserve  to  determine  the  effect  of  seasonal  variation  on  the  recovery  of 
H.  capsulatum. 

Nine  soil  samples  collected  on  Barro  Colorado  Island  from  tree 
buttresses,  in  an  ecological  habitat  apparently  similar  to  Madden  Forest, 
have  not  yielded  the  fungus.  The  importance  of  the  tree  buttress  and  the 
micro- ecology  related  to  the  isolations  remain.'  to  be  determined. 

Ck  ,S::tid!es  of  Clinical  Histoplasmosis 

The  diagnostic  assistance  the  Mycology  Section  has  supplied  to  the 
Isthm'an  medical  faclilt'es  has  been  limited  almost  exclusively  to  histo- 
plasmosis. The  diagnostic  aids  available  for  histoplasmosis  eire  the 
col  lodion-aggl'itlnntlon  rest,  the  complement- fixation  te.stj  and  facilities 
for  Isolation  ov  the  fungus  from  clinical  specimens. 

By  September  1959  the  Mycology  Section  has  performed  approximately 
850  complement- fixation  tests,  using  both  hlstoplasmln  and  yeast  phase 
antigens,  and  6d0  collodion-agglutination  tests.  Over  60  cases  of  acute 
primary  histoplasmosis  have  been  confirmed  by  these  serologic  techniques. 
The  policy  has  been  to  follow  the  serological  titers  of  all  positive  sera 
when  repeated  sera  on  the  patient  can  be  obtained.  The  follow  up  of 
patients  to  obtain  epidemiological  histories  has  been  vigorously  pursued 
since  the  addition  of  other  staff  member.  Histories  obtained  from  patients 
with  clinical  histoplasmosis  have  resulted  in  the  collection  of  samples  of 
bat, guano  and  soil  samples  In  and  around  their  homes;  however,  to  date  no 
Isolations  of  H.  capsulatum  have  resulted  from  these  specimens.  As  In  the 
case  of  skin  test  antigens,  additional  antigens  are  being  considered  for 
Inclusion  In  the  complement- fixation  test  for  routine  testing  of  sera. 

Two  disseminated  cses  of  fatal  histoplasmosis  have  occurred  during 
the  last  6  months:  one  was  the  second  known  fatal  case  In  a  native  Infant 
and  the  other  was  the  only  known  fatal  case  In  a  Panama  born  adult. 
H.  capFulatjm  was  recovered  from  the  antemortem  blood  and  bone  marrow  of 
both  p3t!;:its. 


D ,  Other  Col  iciborative  Studies 

In  addition  to  the  sera  obtained  from  Isthmian  medical  facilities  we 
have  performed  serologic  tests  on  sera  from  Guatemala,  Republic  of  Panama, 
and  Ecuador. 
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Several  collaborative  studies  are  underway  with  Capt.  A.W.  McFadden, 
jmiatologlst,  Gorgas  Hospital.  A  survey  to  determine  the  weekly  mold  count 
•om  five  different  areas  In  Panama  has  been  conducted  for  the  past  9  months 
id  will  continue  for  three  more  months  when  a  correlation  of  mold  counts 
id  respiratory  allergic  manifestations  will  be  attempted. 

Bats  tested  for  the  presence  of  the  rabies  virus  by  the  Canal  Zone 
ialth  Bureau  are  being  utilized  by  NARU  in  an  effort  to  detect  naturally 
xurring  histoplasmosis. 
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EXPANSION    OF  LABORATORY    PERSONNEL 
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MOSQUITO  POOLS  IfJOCULATEO  AT  MARU  DUPJnG  1950  &  1959  STUDIES 


Genus 


#  Species 


#  Pools 


Aedcs 

6 

100 

Anopheles 

3 

20 

Culex 

10 

12^1- 

Mansonia 

5 

150 

Psorophora 

h 

10 

Trlchoprosporon 

1 

1 

Uranotaenia 

1 

n 
t) 

liyeomy  1  a 

1 

1 

Mixed  genera  of 

mosquitoes 

■" 

6 

Phlebotomus 

1 

2 

32+ 

i^31 

Notes:   1.   1953  &  part  of  1959  pools  collected,  identified,  & 
processed  @  GML. 

2.  Most  pools  contained  200  mosquitoes  per  pool. 

3.  At  MARU  all  pools  inoculated  into  SM  &  TC. 


1    September   1959 
MAPvU 


TABLE  2 


PRELIMI."^]ARY  SUMMARY  OF  liJITIAL  SEROLOGIC  TESTS 
AS  PART  OF  PACORA  EEE  STUDIES 


Human 

Horses 

Bovine 

Sma 1 1  Mamma  1 s 

Bats 

Reptiles 

Birds 

Total 


EEE:  #  tested 

SLE:  #  tested  '^'''' 

HI 

NT 

CF* 

HI 

G82 
22o 
128 

68 
118 
189 

15 

226 

5 

32 

15 
2 

183 
216 

36 

118 
123 

1311 

295 

i!-35 

282 

*  Tested  for  V.'EE  In  addition. 
'Wr  CFT  &  NT  to  be  done. 
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TABLE   3 


PRELIMIiJAUY  RESULTS   OF  STUDIES    Of!  BIRD   SERA 

FOR   EEE  &  SLE  AJITIBODY  BY  HI   TEST 
(Sera  collected  Oct=Mov   l95o  (3  Pacora,   R.    P.) 


Water  Birds 
Herons  &  Ibis 

Birds  of  Prey 
Vultures  & 
Hawks 

Passerine 
Birds 

Perching 
or  Song 

Ml  seel laneous 


in  Id  Birds 

Domestic 

Birds 

Chickens  & 
Pigeons 

,  -kirk 
Total 


EEE 

SLE 

■k 

#   tested 

#  positive  ** 
HI  titer  >^l:oO 

#  tested  * 

§   positive 

HI  titer  >l:oO 

15 

k 

12 

2 

22 

0 

20 

o 
o 

76 

2 

36 

] 

i^ 

1 

30 

0 

27 

0 

25 

1 

189 

7 

123 

12 

*  Serum  acetone  extracted  &  tested  with  ^!-8u  HA  antigen. 
**  Complete  inhibition  of  hemagglutination  (S  1:80  dilution. 
VrtWf  17  additional  birds  tested  for  llheus,  results  Incomplete. 
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TABLE  k 

PRELIMI.'^RY  COMPARATIVE  EEE  SEROLOGIC  STUDIES 

on  PACORA  HORSE  SERA 

CFT  vs,  NT  (in  mice) 
CF  titer 
<  lA    lA    1/8    1/15    1/32    :^  \/6k  Total 


M   (+) 
NT  (0) 


12 

51 


7 
2* 


1 


1 


k2 
5h 


o3 


13 


96 


*  Reactive  with  EEE  &  WEE  by  CFT 
HI  vs.  NT  (in  mice) 
Ml  titer 


<  10 

10 

20 

ko 

80 

160 

320 

6kO 

1280 

2560 

>2560  Total 

NT  (+) 

1 

1 

n 
O 

3 

]k 

11 

h 

5    k7 

NT  (0) 

20 

2 

k 

9 

7 

9 

3 

2 

1 

1 

58 

HI  vs.  CFT 


< 

10 

10 

20 

ko 

80 

160 

320 

6^0 

1280 

2560 

>2560  Total 

CF  +  i^\/k) 

1 

1 

2 

2 

12 

7 

5 

3   33 

CF  0  {<]/k) 

32 

3 

7 

5 

17 

if 

5 

3 

2 

0  ko 

o-S 

^ 

5f 

CD 

r-v 

c.-> 

CM 

CM 

in 

O 

D. 

&5 

5^        5^ 

5^ 

g.o 

S^ 

5^ 

g 

CM       -d- 

o 

VO 

LA 

CD 

O 

J-         rr\ 

CM 

CA 

CM 

CA 

i- 

CD          '0 

C7^ 

^ 

r.-\ 

LA 

O 

LA 

^ 

v.O 

=fc 

J 

O 

CD          "D 

LA 

0^ 

O 

CD 

CD 

cr% 

=tk  a. 

-a-      -d- 

CA 

CM 

w^ 

m 

CM 

^_^ 

,^ 

+ 

.  5^ 

wii 

J-        u\ 

CD 

CM 

w^ 

-d- 

O 

^^  m 

gr 

CM   CA 

=te 

^"^ 

<j 

%    G) 

a. 

(j\          IS\ 

r^ 

O 

^J" 

fA 

•^ 

CM 

M 

r^ 

^ 

+" 

?5 

•w  vx 

<J-             LA 

w— 

CA 

O 

O 

o 

C^  r^ 

2" 

—   CM 

=te 

•— ' 

o 

=it   o 

f^j      -i"- 

^ 

W^m 

CD 

r— 

o 

O 

a. 

CM 

r^ 

if> 

"T" 

&^ 

•>-•  v/- 

—          '-O 

o 

rA 

CM 

o 

o 

CM   CTs 

•^ 

CM   CM 

=tfc 

^ 

CM        r^ 

CD 

CD 

^ 

-:3- 

r^ 

D. 

CM         — 

— 

r~^ 

Ifl 

Wl 

^ 

4J 

CM 

CO 

^" 

O 

>  -) 

»— 

0)    c 

>0          — 

CM 

CA 

PA 

r>« 

<o 

CD  O 

■           ) 

1 

g 

1 

CA 

■M 

<    E 

O          (^ 

CA 

CA 

LA 

V— 

/A 

o 

^— * 

CM 

OA 

H 

c 

•— 
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Laboratory  of  Germfree  Animal  Research 
National  Institute  of  Allergjr  and   Infectious  Diseases 

Summary  statement  of  research  progress,  calendar  year  1959 

Proaram  developMents  and  trends; 

Early  in  the  year,  the  Section  on  Germfree  Animal  Studies  of  tie 
Laboratory  of  Tropical  Diseases  ^^as  set  up  administratively  as  a  sepa- 
rate Laboratory,  as  a  part  of  the  reorganization  of  NIAIB,  Amcnq   other 
things,  this  change  seemed  to  reflect  the  feeling  that  tfie  wse  of  the 
gercifree  aniraal  night  be  esipecied  to  increase  aisd  that  it  would  fi^nd 
application  in  a  vide  variety  of  research  interests  «.fitfciK  our  Inssti- 
tute=.  There  t^ras  no  personnel  change  involved^  During  tllie  year,  ttfO 
authori::!ed  additional  positions  vere  filledc  A  cierfc-st-Mographer, 
GS-4,  to  talfe  care  of  the  clerical  needs  of  the  Laboratory  and  to 
serTQ  a;;  secretary  to  the  Chief,  was  appointed,  A  hist  ©pathology 
technician,  GS-7,  was  also  added..  It  it?iii  now  foe  possible  to  und-E.'r" 
take,  more  fully  and  easily,  corollary  studies  of  the  tissue  respMses 
in  the  ^?'arious  infections  fc-e  are  investigating  in  gerrafiree  animalf:, 
as  veil  as  the  normal  histology  of  the  latter.  As  for  future  staffing 
plans,  based  upOiH  impressions  of  major  areas  in  vhSch  int.erest  in 
gerrafree  animal  research  is  increasing,  it  is  felt  that  eventual  addi- 
tion of  a  virologist  and  an  Immunol ogist  or  serologist  would  increase 
the  effectiveness,  and  vriden  the  scope,  of  our  program^  For  exaEple, 
it  may  veil  be  that  the  combination  of  germfree  animals  and  fluorescei:i; 
antibody  techniques  w-ould  provide  an.  excellent  system  for  smmunoJogic 
studies.  Such  personnel  increases  will,  of  course,  depend  uj»on  vfcether, 
and  \fhe!&,   additional  laboratory  space  becomes  ai/ailable„ 

Significant  prograra  devel opraeat  occurred  along  tva  sajor  lines 
during  the  year<.  First,  the  germfree  mouse  colorsy,  Initiated  at  the 
and  of  last  year,  increased  to  the   point  nrhere  these  aninals  becarce 
available  for  eKpeir^imental  use.,   (In  the  past,  the  Institute'-' s  re- 
search program  in  this  field  had  been  lluiited  te  the  use  of  germfree 
ijuimea  pigs...)  Secondly,  and  uadoabtedly  associated  with  the  first, 
there  has  been  an  increase  la  the  variety  and  number  of  tiooperative 
projects  either  planned  or  unden?ay  with  other  Labor atonri-es,-. 

In  order  to  undertake  these  studies  we  acquired  an  additional 
4  net  germfree  animal  units.  We  now  have  in  operation  a  total  of  12 
of  these  units,  9  of  which  can  be  used  for  expeii-imental  purposes,  al- 
tiiough  it  is  rarely  that  all  are  in  use  at  one  time.  Studies  iai7cXvif»j 
disease  agents  may  require  at  least  2  units  at  a  time  for  a  given  sx- 
perinsent.  Thus,  if  the  current  trend  in   increased  interest  continues. 


iif.c  nifctiti  of  expanding  the  laboifatory  and  germfree  aaimal  usiit  space, 

as  envisioned  in  the  contemplated  acquisition  of  the  test  of  the  3rd  floor 

ia  Bldg,  P,  «.dii  become  Increasingly  apparent. 

In  connection  i-rith  the   above,  one  also  gets  the  irapfession  that, 
curiosity  is  being  replaced  by  more  genuine  interest,  outjiide  the  few 
germfree  animal  centers  currently  In  opea-ation.,  On  the  basis  of  pmt^ 
sonal  experience,  there  appears  to  be  more  requests  foir  seminars,  wot>-~ 
shops,  ims'kiag  conferences,  etc,  on  the'  cuirrent  and  potential  use  of 
these  animals  in   research^  For  exaaple,  such  a  rorkshop  has  been  re- 
quested of  us  by  the  Pathology  Study  SectioK  early  aeKt  year.  This 
may  well  reflect  an  increase  ia  graat  activity  in  this  area, 

SigiBJficant  scientific  advances; 

With  regard  to  some  of  the  projects  undeiaiay,  Mr.  Phillips,  in 
his  studies  of  the  lesions  produced  by  Entamoeba  histolytica  asso^nat'  d 
with  a  variety  of  Individual  species  of  bacteria,  has  found  that  only 
raild  to  moderate  infections  are  usually  produced  by  some  species,  e-,g  , 
Escherichia  coli  and  Streptococcus  faecal  is,.  On  the  other  Is  and,  a  raoie 
acute  ulcerative  amoebiasis  occirrs  irhen  either  Bacillus  subtil  is  or 
Lactobacillus  acidophilus  is  present-.  These  findings  raay  explain,  in 
part,  the  varied  picture  that  infection  with  this  parasite  can  present, 

Gerrafree  animals,  especially  guinea  pigs,  have  notoriously  en- 
larged ceca,,  On  the  "natural  product"  type  of  diet  ordinarily  used 
to  raise  this  species  germfree,  this  organ  and  its  contents  can  coeis- 
prise  up  to  4(M   of  the  animal" s  foody  weight.  With  the  use  of  sem:isya=-'' 
thetic  diets  sterilized  by  irradiation,  Dr,  Horton  has  obtained  germ- 
free  animals  with  an  average  cecal  weight  of  less  than  10%  cf  the  bod; 
treight,  a  figure  ^i-?hich  approaches  that  of  the  coaventioirial  animal 
These  studies  raay  point  out  ways  ia  ^vhich  the  lack  of  an  intestinal 
flora  affects  the  physiology  of  histology  of  the  intestine. 

In  another  type  of  study,  we  had  shovn  earlier  that  the  proto- 
zoan parasite,  Trichomonas  vagiaalis,  multiplied  vigorously  awd  pro- 
duced large  lesions  vrhen  Inoculated  into  the  loose  subcutaneous  t.is-. 
sues  on  the  back  of  germfree  guinea  pigs,,  Roi-^rever,  for  t!:e  most  part, 
the  organisms  disappeared  in  conventional  animals.  Usually,  a  tiny 
fibrous  nodule  was  all  that  remained,  if  anything,  2  weeks  after  'inoci- 
lation.  Recently,  we  have  observed  that  if  the  germfree  animals  are 
orally  contaminated  with  a  single  species  of  fsonpathogeaie,  slot;ly~ 
gro«,/ing  Micrococcus  isolated  from  conventional  guinea  pi-j  feces,  and 
then  are  inoculated  2  weeks  later,  results  resesible  those  obtained  ia 
the  conventional  animals.  The  presence  of  eveji  a  single  '"mild"  sj-jecits 
of  bacterium  appeared  to  stimulate  seemingly  nonspecific  defensive 
mechanisms  that  vere  lacking  or  inadequalte^  in  the  geit'wfree  aniraal. 
This  animal-parasite  system  may  provide  a  good  dev-ice  for  the  stujiy 
of  the  role  ordi,?iary  contaralnation  may  play  in  malntaiaiag  "natural" 


tense   meehaaisms. 

As  t\R   example  of  the  extra- Institute  coilaboiration  Me  attempt 
on  a  limited  scale,  we  have  just  completed  a  study  in  which   it  was 
demonstrated  that  bactesfia  are  not  essential  fos-  the  developaiestst  of 
periodontal,  disease  in  mice.  This  appeas'S  to  be  ta'ue,  also,  foy  the 
developmeat  of  calculus  on  the  teeth.  It  is  to  be  recalled  that 
bacteria  vere  required  to  produce  dental  caries  in  the  rat. 


In  collaboration  ^?ith  Mr.  Rosenberger  and  Di%  Fond  of  tlie  Labor- 
atory of  Tropical  Viroiogy,  ve   have  initiated  studies  oa  the  bahavicr 
of  viruses  in  the  germfree  host.  It  was  noted  that  getmttee  mice  sur- 
vived some'v/hat  better  than  did  conventional  mice  follo-iring  inoculation 
^rith  either  dengue  type  2  virus  oa"  Japanese  encephalitis  virus.  The 
differences,  though  not  gjreat,  v,?8?e  significant,.  This  finding  woulc 
be  of  special  biological  interest  if  noted  v,ath  other  viruses,  particu- 
larly in  '/iew-  of  the  fact  that  gerrafree  animals  have  tended  to  be  mere 
susceptible  than  the  conventional  ones  vfhea   challenged  with  otiher  tjpes 
of  organ  i£;ms. 

One  of  the  most  intriguing  things  ire"ve  noted  in   th.is  esllabcr- 
ative  project  has  come  from  the  use  of  germfree  mouse  kidney  tissue 
culture.  It  ¥as  thought  that  tissue  cultures  from  cells  of  sjiimals 
which,  for  many  geaerations,  had  not  had  to  contend  vith  a  variety  cf 
infectious;  agents  might  possibly  provide  an  especially  favorable  grc-(//th 
medium  for  viruses.  If  true..  thi?5  might  be  more  easily  deoonstrable  wit i 
viruses  that  do  poorly  in  conventional  mouse  cell  lijies.  In  pwallel 
tests  viti-i  dengue  type  1  virus  (the  Mochizuki  strain),  marked  diffe'iences 
in  virus  niiltipiication  and  production  of  cytopathogenic  effects  wese 
noted  bet^-een  the  gerinfree  mouse  kidney  tissue  culture©  and  those  pre- 
pared from  mice  of  the  NIH  colony.  In  the  latter  CPE  uas   usually  ecui- 
vocal  and   titers  ranged  from  2,5  to  4,5  log  TCB}gQ„   Ie  th(5  germfree 
animal  cell  cultures,  CPE  -i/as  marked  and  titers  as  high  as  7,5  log  ICIDg) 
have  been  cbtained,.  Me   are  no'^r  using  mouse  5adney  ceils  ivom  the  UIM 
conventioncl  colony,  derived  originally  frosn  the  gefmfree  nouise  colcay, 
to  assess  the  poss.ibility  that  a  genetic  or  strain  difference  is  iOTCJlveL 
In  our  first  simultaneous  trial  of  cells  from  the  3  groups  of  mice,  both 
conventiossEl  lines  ga^^e  about  the  same  result,  but  viral  groTih   and  CPE 
were  much  greater  in   the  germfree  mouse  kidney.  Thus,  it  «TOuld  appear 
that  the  letter  provides  a  good  system  for  detecting  dengue  CM)  virus., 

As  yet,  of  course,  we  do  not  knot,/  whether  or  aot  thrls  xs  a  gen- 
eral phenomenon  or  merely  peculiar  to  this  strain  of  virus   It  is 
likely,  hoi-.ever,  that  additional  viral  agents  will  be  tried  on  germ- 
free animal  cells-   If  such  cultures  prove,  in  general,  to  bs  an 
especially  sensitive  system,  their  use  for  the  detection  of   viral  agents 
in  suspect  clinical  material  may  develop.  In  anticipation  of  iliis  ire 
plan  to  increase  our  supply  of  germfree  mice. 


~l\. 


Other  collaborative  projects  undeimay  and  to  trhlch  we  are  able 
to  devote  some  effort  from  time  to  tirae,  as  facilities  permit,  includes 
a  study  of  the  origin  of  anti-huraan  blood  group  B  agglutinins  in  chickens: 
an  evaluation  of  the  role  of  bacteria  and  diet  in  intestinal  helminth  in- 
fections; the  response  of  germfree  mice  to  injection  of  human  infectious 
hepatitis  materials„ 
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Sadi'S'idsial  Pswjeet  Report 


Project  Titles    The  pathcsgejaesis  of  iMCiebiaisis 
Prtscipal  luTsatigators     &ws®  Po  FlstU-ipss 

Corpora tiEg  Unites     H'oas 

Sfetfj.  Years  (calendar  yeai^  1959)  s 
Total  ^^  2 


mthogenssiSn  aad  patisolcgy,  of  feit©3t,:ljm:i  msoebiaaSSo 


G©»fres  jaaiiisalSj,  and  css-'ge-rafree  aalstaig*  •srlth  isates©^. 
ciontasili.iatioiss  id.th  varitaas  te«a  speci.e:3i  of  hs-etsriag  ars 
.iaoe'wlat^d  iutracecally  tdtii  trophic  tetamogtog.  M.at£lg|ifa 
fe"«s  eultwao    %e  iatestriis©®  ay®  ©maaiaed  p'casSj'aad.  ai©?=s>^ 
scopicaHy  for  pathjologlcs&l  ehaisg®.^  &i3d  th©  smt^ira  aM  ©ad'<!».t 
Gf  lesiGias  are  deterisimied  for  e&dh  as-ioeba-bacteria  acsabinat-iisa,:! 


""'       ksmSbxe  ulceration  did  not  occur-  :m  gBmire®  ga'iaea  pags 
"srhich  received  i»traeeeal  ijaocvjlaticsi;  with  teifterLoIogiessllj 
;$terile  tis'opb.osoites  of  So  MeISIS^H^-''    ^fod©rat©  ffiwebie 
'fiilceimtitm  Qcc'isrfed  i«  esl-gamCtis  "gtiiaaa  pigs  tarcorlsig 


M3/e®  aeut©  tj^pe  of  ulnsercitiT©  areoebi^-sis  de^relqpad  in  ©«;= 
geMjf^e©  gtslmoa  pigs  bSf-rborlBg  .fecASjl'as^  iS%^^^l£  '-^^^ 
Mctobse;0.,M|?.  aeidoghilggg  TespeetliiS^'^°'F^TS^'Sag  amoebia 


Sesial  Hoo    K?Iikl3>--4iO 


The  gii-^r^  expiii^-Miatal  host.  prsTisISs  the  oaly"pra«rEi^Sr 

th®  amc^te,  or  ax'^y  ©Btsric-  or^anissLo     tlie  present  m^-eatigatioa.; 
deffionstJ'ate  that  aiicrobia,!  syxsergimi  is  -mpcrhant  botli  :1a.  tte 
de^elopaesit  cf  (Kiteris  amoebic  diseaa©  aad  iat  jaiflnaaeJaig  tte 
tj/P|©  asid  isxtent  o£  leailoii©  prc-dM«©do    '33ils  suggests  a  possible 
(saqjiazjatioffi  f©r  the  dwersa  fe»a-fe«para.3its  r^latioaehips  idiiitfra 
ctoractei'isie  amoebic  iBfocticEi^.  alttettgh  other  faetora  are 
Tjndc^btedlj'  Involv^do     "Xa  additioap  -fcSie  'Studiss  prerMe  st 
3t:iK»lus  .far  the  nUvAj  af  other  'sater-ic  diseases  ^iereia 
2?id.cr-obi&.l  s^ergisus.  jsaj  b©  ijsvolTedo 

Fropcgad  'Cour-s®  o.f  the  B'cviect  r. 

Th©  project  will  coat.mu©  alxmg  the  Imew:  tealcateci  abcir© 
cffltil.  i52.fcriSs.tiori  is  cbtaiaed  i^ith  .sotreral  additios:^!  eoEiMQ.s 
t^es  of  bacteria  iaclitdiiig  S-fc^hylof^oecaf  aad  Pr^mso     iJi 
.Its  hap®d<,  alsoj.  that  da'«^  laay  be"oStiiii®d'"sith  '^^  aaoe'ba  to 
assoft-iiatica  iritJi  aa  ®iteropathcg©nic  species  of  baetsriso 


Serial  Mco    HlAJJi^lO 


C&lsfidai^  Imr  19B9 


P^t_Jio    RoEsorSj,  Aiaards,,  and  Ptsbiisati-OEtss 

Publiratioas  Qth&t  %h&n  absfcraiet/S  fraa,  tJus?  ps'ejects 

Hdlli}3Sj,;  Bo  Pof.'     Pai'asitalcgiaal  Stsrv^  «sf  Lobwxjd  Gerafr©©  Aalisali 
Loljaad  Repor-ts  3o     (la  press) 


Hossorsj  aad  Iv^rds  relating  tx?  ishia  projects    Ntaa® 


Serial  Koo    NIAID^in 
lo     Geraafcee  Animal  R®se!ar€;h 
2o     Biology 
3o     Bethesda^  Maj^lau-d 


PHS=NIH 

Individual  Project  Report 

Calendar  Xaaff  19$9 


Part  Ag 


Pr©;jeet  Titles    Reaj-dteg  g^mfte©  guija^  pigs  on  diets  steriliised 
bj  irradiation 

ftrineij®.!  Investigator s    Rielmrd  Eo  Horfcon 

Othisr  Irorestigatorsg     John  Lo  So  Hick^s  Sanitary'  E^iaeering 

Coeperating  Unitas     SEE- 

Man  Years  (calsnu&r  j@ar  19^9  )§ 
Totals  1  1/6 

Prsfessionals    1/2 
Others  2/3 

Project  Descriptioag 

Qbjeotiyeas 

T©  emliiat©  riosEffiercial  diets  and  3«mi=^mthetie  diets 
that  are  sterilised  by  irradiation  and  determins  tihiir  adequacy 
t©  support  and  ia^rove  groaffchg  dewel&ps&sat  and  rs-pi^isdaetieia  ie 
gesssfr«i®  guinea  pigSo 

Diets  to  be  tested  have  been  gteriliaed  by  the  JOB  ¥an 

de  Graaff  ^ectron  bsaia  aceeleratoro    Sterilised  diet  isssd  im 
the  rearing  ©f  gexafeee  aniaaals  is  aseptically  traasif©gT©d  to 
t>he  ge^Bifeee  chambers  by  aaployiog  ih®  gerisleidal  aetion  ®f 
3^  peiae-eti«  acido    Various  standard  techniques  for  bl©©d 
aisalyaiSg  as  is@Il  as  growth  ciirvesj,  are  used  to  emltrnt© 
effecti'^aness  ©f  dieto 

l^jer  Fiad±Bg8s 

Th®  ffiinte'tM  d©s©  of  2  million  j-^p  has  psrovided  sterile 
^tehes  ®f  diet  in  s'^ery  easeo  A  tliree  pex'eent  solution  ©f 
pexaeetie  aeid  solution  with  an  esposxcte  time  of  ismmtj 

ndnatea  has  been  used  successfully  to  deBontaminat©  tim  imwfaoe 
ef  sngjoulesp  plasties  ^©l«ages  coataimng  heat  labile  so&terials. 
(eogoy.  -yitamin  Boluti©n©s.  ixradiated  diet  and  biological 
inocuia}o    Me  rsoBtamination  ©f  a  ge^mfree  unit  has  been  traeed 
t«  ii^rope?'  starili.ffis,tic8a  ©f  these  aatex-ials  by  the  U3@  ©f 
imi'a.G.@fAo  aeid  as  th©  ge;miccidal  agesnto 


-  2  -  Serial,  for     NB.IIK^llI 


Attsa^is  t©  rear  gens,tt'&&  guicaa  pig&  on  an  iixadiatsed 
imtaviml  diet  (eogoj,  c;os«B.©rcial  ga±e!,0a  pig  ptlletis  svpplmmxt.Bd 
by  yeast g  ascorbic  aeidp  tMasiiis©  and  coxa  oil,}  Vjsyq  bsejs 
Tmsueeessfulo    Th©  nis.Jority  s>f  anJaBsls  died  between  th®  lOttfc 
&nd  lUtb,  day  of  11£&  dsj,e  to  ItaKltioBo    Severe  aMoasitml 
disfcansloa  due  to  ttee  aecraaxOatioa  of  fcod  3aatera.al  Mt'haji 
tto®  eigieim  aad  prolapse  of  tim  suus  weya  a  dms^^eteristis 
f®atOT0  of  antoals  r®Hi?ed  on  this  di,®t<?    Ds^slopmsnt  of  the 
HTosele  ®jsd  skeletal  aystsias  ■aer©  !aaitedQ,j  retar-idedo 

The  gs«wt..h  aad  d0v®l©|jiasRt  ©f  gsHEfrse  amjsals  reasrad 
oa  aa  ixyadiated  3©ai-sye.thefcl©  di©t  Ceego,?  easeijij,  costj, 
stereh,^  and  «2atffl,©alg  pliJiS  ausessssaxy  indnerala  aad  ■ritaffltos) 
has  been  'better  -fclmn  aad®al.3  pr@9loiisly  raised  oa  steam 
atsri.lis.ed  uattiral  dlatp    Up  to  th©  preaen-t  tiK.e,,,  gerslM© 
gtdi^a  pJ^^s  ha'*r®  beaa  aaiataiaed  for  7  Biosaths  oa  such  a 
diet  a     '&e  gr©wt.ij  aate  for  th«j  gerasfres  anjiisals  apps^ars  to  btis 
less  than  that  of  the  eojwentiosal  anissal  jmmtaijied  ea  the 
sasB©  dieto 

Si|^a:if  JcgffG®  to  _M  Frt?g;ram  of  the  last  it! 


A.lth©^h  g&Tmire&  guiiisa  pigs  are  bexog  «.seti.  ;m  a  -ra-rieti^ 
o,i'  studi.es  at  the  js'esent  t^hm^  th©>"  d©  ac-t  measi-up©  up  te  the 
ca3£^anti.cfflal  aMiaal  ia  jsaa!^  rQapeotsiSa    Diet  for  i±ie  geriafre® 
gixlitea  pigs  as  wen  as  the  ate:rilisatdoE.  isietiiod  appear  to  be 
ccmtritetisag  faetorao     la^roiremejats  -j^sich  lead  to  a  niore 
smtiBfactory  aniiaal  for  research  ssea  -worthwhSlQ  ia^esstdgaiisigo 
SteKi&rdii&ed  pi.-oced^jras  for  stsrtliaiag  bj  ixradiatioa  easa  be 
app3„ieable  to  othor  gerisfi^e  species  o     Eiologica3.,  response  t© 
irradiated  diets  can  be  obs®rw®d  in  both  cowf&rAlosml  aM  gea^a'-^^ 
fir's®  guiaea  pigs  in  the  co'ux'se  of  d®?al©piijg  tiiose  proeed'areSo 

Studies  to  Smpx-tjve  the  gi'^^ih  ra'to  of  the  ges'aji'r©©  guia.ea, 
pi.g  'durlag  tfee  early  phase  of  life  will  b@  eont.irm®do     EmpM&is, 
mil  be  placed  on  diats  cscaposed  of  purified  ingredisstts  sisae© 
'lihey  appsar  to  gi'ce  a  growt-b,  r©.spoage  s5iailar  to  that  of  eoa" 
'•rentiosial  anJjsalao. 


Fart,  B  Ifeigladeds     Yeai 


Serial  Moo     NlA.m'311 


PHS-NIH 

Indim&xal  Project  Report. 

G&leHjdas"  Year  1959 


ftotJBo     Eotmrsc.  kiMrdSg,  and  PtiblieatioK* 

Publi.eati5ais  otbm'  Vnmi  abstacts  froa  this  project  g    !te« 


Horsors  aad  kimr^s  relatijag  to  this  projects. 

Pro  Hoiri:.oia  ssa^  i.3svi.t©d  to  present  his  studias  before  the  Ariiiffial  Cajp® 


:.o    ,j.iioii^^f&iAi,  tisrylBXtd 


.Iadl:'?3Att3a.l  Frs-Jeet  Report 
Ca:iOT,dar  Imt  19$9 


ferfc'  As 


Project  Titlex     Bialogj  of  gatiufree  >K!i»slis 
Friaeipft,!  Iiwestigatoi's    Eiehard  Eo  Hortoa 


Cooperating  U»itss     IIK,IIK-121  J 

Man  Im3\»?  (aaLleaa^r  y®ar-  1959)  s 
1  1/6 
1/2 
Otiierf  2/3 


•giesl  &ta  oa  th® 


in  n^j&t  sharaer 


To  ©btaia 
with  the  vi@«r  oi 

C^^sara,tli?©  studies  ajr«  smdt  oti  germfrsej  s»p®clficajO^'^ 
.im^Uidsi  and  c-o2Sfye3Kfciossal  ajdsssls  ia  mnah  ar^xa  a®. 

SMtass^^  grefwtl'i  ewTeSj  lougevifef^  etc?o     .^'feaHdard 


SjSgSSS 


1,>      Ott  .sa  seiai-sprtinetie  diet  ttet  '«as  5tsrili»®»S  Iff  Ir.T&iS^tltm 
(2  2C  ICF  repls)  fter®  W4S  l±fetl»  <H.f.f®rene®  ia  the  >»ight  of  tl» 
sec^jK  «nd  its  c;o»t»«ts  Wme&n  gei-^freia  aad  soavasji'd.onal  g:u.li?i«. 
plg-sg    9!^  Terspis  6?f  of  the  body  '»®lgbt-,.s  respfiKStimljo     TM.s  i® 

gifssssfr©©  ar.v.iiKial'!?  reared  ok,  so-'salled  saatur®!  diets  caa  r,soexprlsa 
-'Sp  t&  10$  csf  tJ'?,e  total  tedy  wigfefeo     'Hie  h€S'(©g.l.obii&.  aad  i},eaaafeee.xdf- 
Wilaes  ?«sr€i;  ©s^seRtrLally  the  ssyroe  for  bot-h  gfiirmfieee  and  «:©»- 
•^c-sntioiml  sMsssissc-     ^leJOT-  Miit©  eeHa  -^ere  characteriatlesUj 
ia  the  p<.rslphera:i  bleod  of  'ttte  gesmfre©  gpoupo 


.i«.il?-41^'; 


Sc-      Ser-tm  protem  st-adlea  gu  108  jovmg  and  .taatare  gey-mfre® 
asid  conxreaifeional  guiiioa  pigs  (ineladlng  comreEtioasi  aw.mals 
y«a,r«d  O'c  the  mmjsi  ststriiijsed  dtet  a^s  that-  given  the  g«iacmfe'©« 
aijia>al.-9)  fcwtaaled  iit&tt 

ao    Gesmfc'ts®  aisimals  isad  l^wer  total  senea  pr«iteiffl  Is'wgls 


©f  whissh  diet  the  latt«r  w«y©  oao 
bo    Of  ths  sajor  a^jfiaa  prot-ai^  .feieticmsj,  '^ite  alpte 

g.lob'«l,iEm  shoKiBd  the  greafcssst  reduction  i©  tb®  g®3w.fr®@ 

imi^smlB  'fcbaa  iaa  tte  eis^:v®aiioaais  BsaiEitalRed  ©sa  'fche 
sB£ist©Lf:lIiii'«d  stccik  di©tj,  tliey  tmi©  aot  dil'fer-(sat  frois. 
tifK?#0  fsf  sxiisjsal^  mas'lnt&ioiud  on  the  stsi'lliised  disto 

S-Mxiar  ai^-dies  tssidteni®  j  oa  gsrmfc*is3®  ssdee  have  3r®«-©&3.©d  n© 
*liJ"f®3f<©iK.;»  b@tw5©a.  the  g^rm.frmp  asxm&lB  and  those  csf  a  ssobs© 
eoloKif  derwed  fross.  th©  gQ-rm.fr e«5  eolosty  aad  bsiug  a'aintalaedi  oq 
the  f«affi©  ss'ti®rlli,gad  dieti,  Tssat-er,,,  a»d  baddiiago    H©W!wai:=>  bot^ 
gy«ap.t3  lj£.d  leT@la  o.f  tetal  protelo.  and  g&aaia  giobul-ias  belosi 
1ihes#  of  m.&«  f:,i'aa.  th®  eca's^e^itioEg.!  MIH  coioayj  roaiataijaed  cm 

tiiMfil  teflfis  (.LdQo.,)  ths  effect  of  ster-iiisatioag  cr  the  scbh^ 
•p©sitl'»  of  t^2  dt©t^)o     HfST^^'scer;,:,  it  is  quite  possifcil©  that  the 
■af??«  ©f  S5t«:'ili:sfgd  sater-ials  with  oar  g^h  eon^emtlmml  colosy 
te;i5  »^uc-i9d  ^;iasia3?©  to-  asffiisj  iaf(Keti.«SttS  lalaicb  atigM;  alTeet  gama® 
,g3i©fe«lia  Xe^'eiSj    For  &Esmple..  i^  caaiot  fitid  parasLte®  whleb 
miem^  :1a  the  HIH  coIorj^'o 


StiMll.«ji»  o:r  "Shiis  aatta^  proTi.ds  basslijaa  data  i'&r  emT-eM 
aKid  f?itw'<s  eiq>ij/:?l29®a-te  tSsat  tttlii.s®  the  gerisfi"©®  a.ii:SjBalo    ^l»&s 
th®j  pr«3v:i,fj«  a-.v.  opporfexsaitj  to  study  the  role  tJbat  '''ncrmsl*^ 
il&m.  miy  pl&j  In  msA  tfcdi2g:s  as  establiisiihissj!;  bMal^^logisal  and 
serffll.ogiMu..  ra'bms^  aXfectifig  tiie  aw;hitect«rs  and  permetabil-itj 
©f  tSi©  gut  1^1  i.,  and  geu^jral  gj^issths  JLossgevitja  and  feeaaiditjo 


^sttttties  wOl  coxstisKiis  aloag  essentialij  the  sarae  liaesc. 
Iffaer*  (Ulf&'mic^si,  hBtw&m  Ui^a-  germfS'HBe  aad  the  eom^entioisal 
'^^eon.tia.aiiKatofd.*"  <;Mti®a.ls  air®  eaeoxaates^dj,  efforts  Hill  b«  amd©  to 
®s:tab2.i3!i.  whet;*«r  f^BidaoigfataJ.  principles  are  inTol^'-edj  aixd 
MmthiM"  &  pSi-ti-'htv^MT  ditimtmKi&  is  %forth  furthei"  asploi.ta.t-i©Bo 
Atvt«asptisi  to  eiViai<feit-«  th©  apparexst  .relatLojiiship  bel7W@®n  diet- 
sterlllas,tlosi  aM  t?«rj»  proteia  levels  mU  be  pttrauedo    41b©^ 


S.»ial  ioo  ¥IAID-112 


except  loaall J  etimrgecl  eec-aii  ©f  t&e  ge:aafr<ee  gidisss  p.ijj 
rasiataiB.@d  on  a  '''i-jaitiKTal^  predaefe  di>3t  is  ajatiei^pa-fe^do 
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PHS-MIH 

Jxidi'ridiml  Pro:Jeat  SeKsri 
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^rfe^Bo     Hcs?3.or35  Awupds.,;  aad  Publieat-iosas 
Ptsblieatiosa®  othffif  tteizi  absstr&ots  frcKnthia  prc.\:|®et» 

aoaciisatrations  aa  germ^^fi'^e  and  eowesTitiertal.  guitiea  pSgs»    Asmrr,  «lo  of 


Ite-o  KiiSili;er  I.0  Mswfeon  ms  issritsd  •to  b®  Cteiri'isssK  of  the  Gftgia-Reiss  a»jij 
Sp«eifie-Fatkjgs5;a"=-Fbs®  iim;sa;i  Sea?ii©n  at  thd.  Anisal  Cars  Fanel  Con- 
veniiaaft  iff  WashiagtrOUg  Bo^o  in  Octo'ber* 


Biology 


Gaimdar  Year  195? 


Part  A; 


Project  Title  I    Oj^igfe 


on 


Peppes'  Is.ci'^rK.-feorj  of  Clinical  Kedi. 
Phi2ad©lphia  hj,  Pecnsylvaiaia 


Go©p©patSiig  Uaitas 

Maa  lustra  (calea<fe.r  ysar  19j>9)8 

is     i/6 
Othe^f'S  1/3 

Prtjjsst  Deseripticfis 

T®  de-fesi^oSs©  if  idis  bl&ed  gx-oup  B  astlTre  p03^sacsha;  -- - 
©r  So  gg'li  Oq5  B§7  is  abserfeed  onto  the  sr^fekroegij-es  of  m<sii.;- 
eontkiaiKated  ehiclis  imrbori?ig  tbi-s  c:^''gax3isiB  in  the  jjatesdifij-l 


th©  shell  siipfaca)  ©f  19'^^'daj<=old  esabryoaated  eggs  as-'© 
©tss-'ilised  1:^  2$  Her'cu^ic  ehiorids  solxition  aad  t-raasfer-r-ftd 
t©  the  gersafree  BjBt&i  for-  hatehiago    Chicks  ar©  iaoetil.?. 
©ra^ly  ijith  So  coli  Og^  B§7  oa  the  sscoad  day  aft.ep  Iiat;'. 
Bleediag  3jb  perlbmsii  by  e^pdiac  p-s-jsat-oi'®  oa  the  IQtli  aad 
26t!i  ^y'  of  agSo    Standard  serological  tastaag  pms&iWBa  are 
followed  to  determ^jRe  th®  prsssKe©  of  tha  grotsp  B  activo 


This  project  has  rsseatly  bees  startedo     It  1^  a  con:--- 
■fe±aya.tion  ©f  pr©tti,©«s  studies  condaeted  at  Walter-  Hee-d  in  -Khieh 
■fc?e  teire  iho'BS  that  Groi^p  E  aeti'S'e  ^o  eoll  Oo^  B??  {^b  b® 


oes'm.x  MQo 


iBaiataiBed  mthin  ges^afree  chicks  but.  not  tdthia  conYentioHal 
chlcksj,  nor  within  hsalthy  joTmg  adult  hvBEan  beirsgSo     In 
vitre  studies  have  shoxaa  that  prodi^ts  cf  blood  group  B 
active  baeteria  such  as  Eo  oc^l  Og^  3s7  will  c©at  hsaaB 
erythocjtea  so  as  to  traSsforni  -Qiose  of  bloed  groixp  0  iatsi 
B  and  those  of  blood  gx-onp  A  into  ABo 

Sjgnifieance  to  Big-^Iedic&l  Research  aad,  the  Fyogram  of  the  laav 

These  stixdies  i^y  explain  the  aeehaaiass  by  ■s^ich  himaa 
beisigs  afflicted  v/ith  sever®  diseass  of  their  gasitro-^intestiial 
tract  (oogo  cancer  of  the  coloa^.  insareerated  hei-niaj  etCo) 
acquire  a  transitory  B  aatdgea  oa  their  eiythroc3"feeSo 

ProDosed  Cotrrse  of  -the  ProieatJ 


If  to  litre  studies  gi'^®  positiTs  rss'olts  iri  the  intaet 
animal  J,  the  study  caa  be  tsj'aiaa&ted  is  a  relatively  short  tim®o 
If  the  findix^s  &t^  negat2,vej  att^pts  «ill  be  ES,de  %o  increase 
intestinal  persasabilitj  h§-  physical  or  chemical  means  o 
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PFi>-!iIH 
IndxTidual  Project  R^ori:- 


Part  Bo      Honors 5  Awards 5.  and  Publications 

PublicsatioBS  other  than  absts^ets  from  this  projects 

Springerg  Go  F05,  Korton^,  Ro  E^,,  and  Forhas^liot  Origin  cf  Anti- 
HuiJsan  K,ood  Qroiip  B  Agglutinins  in  VJhit©  Leghora  Chicks 0  Jo  of 
Espo  Medo  110s2j  221=2y4g  Aijgisstj  19$9o 

Honors  and  assirds  relating  to  this  projects    Maae 


Serial  Koo     N^nb:^ 
lo    GerfflfSree  Ardsial  Research 
2o    Pathogenesis 

3o     Bethssdag  Maryland 

PtS-HIH 

Individual  Project  Report   • 
Calendar  Year  19$9 

Bart  Ag 

Project  Titles  Oral  disease  in  geraifree  roics 

Principal  lErestigators  Walter  Lo  lei^on 

Ofcher  Investigators s  Paul  Ho  Ba^^^  Clinical  Investigations 
Branch g  NIER 

Cooperating  Units?  NIDR» 

Man  Years  (calendar  ysar  1959) s 

Totals  1/a 
Professional;  1/6 
Others       1/3 

Project  Descriptions 

Ob^^ecti^esg 

To  ascertain  Aether  periodontal  disease  ©2;eurs  in  geissfre© 
anijaalSg  ^th  the  resiilting  implicationa  regardit^  tiie  possibl© 
role  ©^  oral  flora  in  the  etiology  ©f  the  diseaaee 

Methods  Bbiployeds 

The  .jaws  of  genafree  and  conventional  isice  of  ■varioiis  ages 
r^ired  oa  the  same  diet  are  oacaiuiiied  g2?03sly  and  microscopically 
for  avidence  of  changes  associated  with  this  diseas@o 

l-iajor  Findings; 

Germfree  saice  showed  alveolar  bone  loss  and  doiMnward 
migration  of  epithelial  afctachsaent  (characteristics  of  pari©- 
doatal  disease  )  Just  as  did  th©  conventional  anSinalSo  The 
change®  did  not  appear  before  the  ag©  of  k  months:  ^  and  all 
animal®  had  the  disease  after  the  age  of  6  months  o  The 
findings  indicated  that^  «hile  the  flora  may  aggravate  the 
diseasej,  Idiey  do  not  initiate  the  ehsmgeso 

Of  interest  also  was  the  fact  that  calculus  was  observed 
in  gesafree  alseo 


-  2  =  i>erial  Noo    MUID^^lUj 


Signifi.cance  to  Bio^Medieal  Ressarc'-i  snd  the  Pr-Q;?r3m  of  tha  lastit'ttt-e 

Whil@  t-his  project  was  scats^iit; .:  outside  the  genex-al  interest 
of  car  Institute g  it  is  felt  that  ks  sto-uld  coopsj^te  ^th  otfc®? 
gscaps  in  short-^teraa  projects  ttiat  could  show  in  clearcut  fashion 
■whether  or  not  iaie2'®'--orgaaisss  are  etiologie  ageiita  in  a  par- 
tietJlar  dlseasso    With  r^ard  to  tLe  findings  of  the  project 
per  seg  the  knowledge  of  •Khich  oral  diseases  depond  taposg  or 
are  associated  isithg  bacteria  is  ci'  obtriotis  ii^orianceo     Jm 
this  coaanectioa;,,  it  is  of  iaterest  that  pre^cms  studieg  ha^© 
Bhxsmi  that  dental  caries  does  require  a  florae 

Preppged  Coiirse  of  the  Project  g 

This  project  is  essentially  ecsipletedo 
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Fart  By    Homsrag  A^ardSg  aad  Publications 

Publics tioias  other  than  abstracts  fra&  thi®  parojects 

Baerg  Po  Nog  and  Membcm^  Wo  LoS     Bie  OQcoisence  of  periodoBtal  disease 
±0.  gerafr®e  miceo    Jo  Deatal  Reso     (la  press)o 


Honors  aad  Aipards  relataag  to  this  project,  s    Moss 


2<,     tithogenesis 

PHS«NIH 

Indlvidml  Projeet  .rtepart 
Calead&r  I^r  1.959 

irTsJeet  TitX®8     Beha>rlor  ©f  parmsitie  protoaoa  in  geysafpae  hasts 

Pidncipal  Investigators    Walter  Lo  Hewton 

Other  InY8Stigatog^8    Lusy  ¥o  Rmr6gmg  Laborstory  of  Par^slfcie 

BisMBas 
Qo  Robert  Coatzuty^  I^iboraiory  of  Parsusltit 
Choao'thenipy 

Cooperating  Unites    »IAID»  127  S 

r^aa  Tears  (ealeadar  year  19$9)i 
Totals  1/2 

PrefesBional?    3/6 

Othsrg  1/3 

I'Tsijeet  Descriptlong 

Objectives 8 

To  detewdae  vhether  the  presence  of  bacteria  affect  tirx® 
eowB©  ©f,  and  respcsMe  of  the  hoot  tOg  protosoan  infeetios^s 
mi@h  @@  Trichononaa  or  Plaaaodiiafto 

Hethoda  i^ployeds 

Gamfiree,  monocontaminatedi,  and  conventional  gidaea  ptfi© 
and  sdce  are  inoculated  with  axenically-reared  T<,  iragSmli^g 
or  8tertlQljr°0btaijaed  blood  from  oice  Infected  with  Po  ^^^Ltto 
The  iaociOated  animals  are  exaadned  for  the  presea8e""of  lesloSsj, 

parasitsniiag  tJ^  ©f  deaths  etco 

1„      It  has  been  shown  previously  that  To  ■vagjaaliss  whee 
Injected  etibctttaaeously^  soon  disappears  in  c©Hwenti«s»l  guidsea 
pS^gSg  but  laraltiplies  and  produces  a  severe  lesiem  Sa  the  gscws- 
f^»se  aaijaalso    In  map  iam%  recent  experiaentSj,  gssrssf^e  gMimm 
pigs  were  infected  omlly  with  a  single  species  of  a  slowly- 
growing  ^  apparently  noapathogenig  Mierococciis  (derived  fri*&  gxjSnm. 
pig  fmes)  aad  challenged  witJi  To  ^^^M^  m&ks  latero    Tb® 
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res-Mltis  were  «s©ns5.d(^ably  tcore  like  those  obtained  -with 
(eorwentioisal  anisaalSg  than  with  getmXrBe  coKitixjlao     A,® 
s^gssted  trmk  the  earlier  da.ta.^  ^coRtaiiB.ijcsa.tioa''  wi.tJi.  li^lisf, 
offlganiaffiSg  e-iren  a  s-lagl©  speeies  aot  ob^fiouslj  related  t.0  t.he 

2o  £bcpl0f».tory  6^)eriia«ata  eosapari^  the  eoiira®  of  Fo  b^tei 
iafaetioas  in  g«Kftl^»e  and  eoairentieiial  rdcs  have  fafisd"t@  " 
reveal  -ax^  »iguifi»3an.t  diffe2°ene«  thus  fkr^ 

S'i^fieancse  to  Bio^tedieal^  Researsh  aud  the  Pro^i^aa  @f  the  Inatit-uU 

?i?oJeets  of  this  kind  can  lead  to  &  better?  iiJMd«r®tand1j«g' 
®.f  the  possible  effects  ©f  tha  "rsoriml  fl@xm-'  in  iE8,la.tataiflg  a 
h@®t's  xatwml  d^fensi'v©  m©ehani.sas-o     It  would  app-mr  tJmt,  thisn 
®r  &  sSjailar^  syst®*  Involviag  a  ho&t  and  an  ©rganiaBs  t©  ^hi©l'j 
it  is  reaslsitaat  in  the  coixventicasalg  but  n©t  the  gerwl^vwj,  atet* 
provides  a  go©d  d«vle@  for  srueh  studieso 

fin3p@^«d  C@igg^@  af  th®  Pm^mtz 

Additional  estperiawnts  involving  "condltlanieg*'  of  germfr^ 
«n±»alB  -with  other  species  ©f  baeteris,5,  dead  bacteria  9  and 
perhaps  stidi  things  a@  egg  albiaaen^  prior  to  ghalleagiag  wiih 
J[°  "^pi^^iis  8^6  plaim®do    These  may  provide  some  indieatiiw 
©f  'S«  speetfieity  of  this  i-esponseo 


Rftrt  a  Ia©lud©d8     Yas 


aerfjil  Hoo     NIAII>-li.S 


PHS-NIH 

Individisal  .Project  iieport' 
Calendar  Xear  19S9 


^trt^Bo     HoaorSg,  A.tsartiSj  and  Piablisiatioas 
Publicaticm®  other  than  absti'aets  frmi.  thxn  proj(ectg 

galjaea  pigs  with  two  stralna  of  ^^^l^toagms  ;s|.J^®3£L^o    Asiero  «?c  o.f 
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Pl:wjeet  Deserlption* 

■  pb^,ectivi8sg 

To  ascer^in  %iiat  effect  the  baot^^ia  and  other  ergaxilmM 
n&TmHy  present  3s  the  conventional  animal  have  ^on  the  cowrs© 
©f  halMnth  SsafectionSg  and  \jgpoa  the  hosfs  response  to  th©©@ 
pssmsitev^G 

Gesiafrae  aal^Ealffl  are  fed  or  Inocjwlated  -^th  sterilised 

©ggs^>  or  sxsaieaI3.y-rssred  i^eetive  larvae^  of  various  parasiti© 
helminths  o.    The  developaeat  of  thea©  larasitas  is  followed  l^ 

established  procedwr®®^  aisd  l%mgSjp  iatestiaej,  and  other  appr©-^ 
priate  tissues  ars  o^tMs^  histolc^ically  for  the  stuidy  of 
host  resptmBOo    The  fiiadisgs  are  cmipaLT&d  with  those  obtained 

in  emsvaatioBsl  isaats'olso. 

To  s^ple^ent  jiafermatioa  obtained  on  the  behavior  ©f 
H@tE^tospiroide8  tfebius  (a  sao^s®  telminth)  in  geraifree  and 

cow^ttomT^f^ST^hosts  (the  guia^  pig)g  studies  have  been 
d3X®st8d  te^iard  Its  b^mvior  in  the  gesssfree  norsial  hosto 
M£t\ire^  fertile  sj&ult  woias  i^ere  obtained  in  geiEfi=ee  as  well  i..3 
coavesrational  sti-sso    Farfehersiorej.  rambers  of  ■Korr-;?.^  and  egg  eut^ 
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put  by  the  £m&les  ■were  consistent  with  what  is  custfsaarilj 
obtained  in  comrentional  aioso     This  indieated  that  the  laek 
©f  Mcteria  appeared  to  hscwe  little  or  no  effect  on  th©  ds=- 
relap^eixt  of  the  parasite  froaa  the  infective  larva  to  ths 
adult  stag©o    Attmpts  are  now  -oiaderway  to  ecmplete  the  eatir© 
cycle  ia  the  geimfree  en^iroxsaento 

Signifigaaee  to  Biomedical  Research  and  the  Proggam  of  the  Institut 

These  studies  ean  lead  to  an  isadersfcanding  ©f  the  influesGe^ 

tmstsria  say  ©atert  vspua.  the  establishjaent  and  eoiirse  of  hslMath 
infeetieriSo    The  fact  that  Mcteriaj,  g^  se^  are  apparently  n@t 
reqmred  for  fwU  developaisnt  ©f  scsae  of  these  pasasitea  ©peaas 
the  miy  for  other  studies  in  -Hie  areas  of  nutrition  and  ^nisitias; 
ehesiotherapy^  ia  jitrg  eultivationg  and  physiologi©  studies  o 
AlsOp  opportunity  is  provided  for  the  stu<^  of  eggs  axid  lar^e 
in  ifBSh.  (non-steriliaed)  feces  ^thout  fcacteriag  and  perhaps 
to  ascertain  factors  contributed  by  the  latter  tc^s^rd  their 
proper  detrel©|Eiies,to 

Proposed  Coisrse  ©f  l^s  Proje@t3 

The  eaaparative  tissue  response  to  the  parasite  in  gesaf^e 
and  eonventional  mice  mil  be  studiedo    Efforts  to  ccsaplete  the 
entire  life  cyele  ®f  the  paraait©  -in  the  nosaal  fashieasg  but 
in  a  sterile  eaviroiBaentjjidll  be  ccmtisn^sdo    If  the  gemtite® 
©qui.pieat  and  animals  are  a-?ailabl©j,  attempts  ssay  be  saade  t© 
ascex'taia  the  role  of  bacteria  in  a  eer-tain  parasite=diet. 
relationship  noted  ia  conventional  mieeg  and  as  reported  ia 
projeet  NIAIJ&-121  Fo 
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Project  Titles    Respcmae  ©f  gerafroe  ales  to  iaajestioa  of 
h^jman  iisfectiotss  hepatitis  saterLlals 
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Ppsjeet  Dea©riptioa& 

Qb.1egtiire9s 

T©  deteaattisie  jathologic  aajd  ssrologic  responses  ©f  germfre-?' 
isic©  to  iHjectioa  ©f  clinical  Materials  obtained  fttsm  infecti©u:s 
hepatitis  p&tientao 

Mettods^^  aapleyeds 

fe'--'ssix<-da7  old  genafre®  salss  are  inoculated  with  either 
acrate-phase  hepatitis  sera  ceataicdng  high  tit«ra  of  hepatitis 
heaaggltitinina  or  Bith  other  sess  ir&®  of  detectable  antibediss 
t©  -fchese  senae  srabstanceso    At  specific-  intervals?  the  mice  are 
aaerifie^ed  and  exaaiaed  fer  evidene'e  of  iiifestloBo    Sesa  ar-© 
eESsajTiined  for  ths  presesace  of  specific?  antibodies  directed 
against  hepatitis  hssEagglut4a.iiL'Ss*  tiss^s  are  es&miaed  for 
evidence  of  specilie  aMdgen  by  the  aae  of  the  fluoresc;e3it 
antibody  teehaiq'uei,  eatployii^  ©onjiagated  eoK^aleiricaat  s@r.*o 

Major^  Findings g 

In  a  limited  stndy  involving  a  total  of  53  test  and  eojstrol 
gexnafree  miceg  no  gross  ei!l,dan«je  of  the  presence  of  iriral 
infection  has  been  dbsmm^^    With  the  ms©  of  the  flmr-esQm% 


antibody  techniqae  for  th©  dKao»atratiou.  of  viral  antigen  a 
suajor  obstacle  still  eaccamtered  is  th®  pr^seneej,  ta  go«is" 
•9al©S0ent  hepatitdis  sera^  of  faetors  resict-iv©  M  fhmr^BCBut 
3;yBteras  mth  noTB&}.  isouse  tissuso     This  d±ff  ic-ulty  pr^oba,bly 
can  be  ovsi-ccme  through  absorption  t-.'ith  appropr'iiite  raoitse 
tisssu®  preparatiOKSo    Thus  far-^  Ixfaetrer-s  it  haa  Rot  bsea 
posaible  to  desmoaatxates  in  the  tissx!.©3  of  the  test  m.co  mi 
antigea  speci;ficaLly  ra-aetiire  wtth  lsotbiocyaziat€y---h@jatitis 
serial  conjisgatsso    Infonsjatioa  on  ths  presence  of  hssagglutiaa<= 
tion  Inhibition  aatibGdy  WiH  he  oM'-ained  t^hea  alQ,  Va®  awiiis® 
sersa  isa  the  study  series!  ar®  ai?ailab,le  for  tsstxRgo 

Slgniflcaace  to-  Bio-4l©d.ieal.  Basearefa  and,  tte  ?Tog.T&i&  of  'fc^g  jjagtl 


The  sttidy  of  hvsmn  isf ectdous  hepatitis  has  bsen  hi-aapawid 
hj  th©  fact  that  it  has  not  b®«»  p-oisslbls  to  isolate  os'  d©aonstra- 
the  pressence  of  t!ie  tm<tts  &m&pt  ia  iasasaso    A  signifisaut 
contribution  would  b«  ^aads  if  mtsetioa  could  be  es'li®.bliyhed  ija 
a  laborat-ory  aalisalo 

Work  wO.I  coutimie  aloag  the  liaes  davel-opecl  in  th®  last 
six  BKsath-Sj  t«  eaplor®  thoroughlj  ths  potential  ralii®  of 
earplojlKtg  gerafrae  ajw-^ilSj,  flusspescojjt  a^tiboi^  pv&c&dmr^B^, 
and  fe^saggluti©ati«m  t®eh«iqaaj,  ia  dateatmg  asad  isolatiag 
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Pr©je©t  Description g 

Objectives s  - 

T®  ^q>l©re  the  possibility  that  gerasfrse  aniasals  might 
serve  as  parti^^ularly  suitable  e^erimental  hosts  for  cerfcato 
aspects  of  virus  study o 

Methods  ^jl^eds 

Cgfflparative  studies  are  (sarried  out  on  the  relative 
suseeptibilities  sf  gejfsjfree  and  eoafirentional  raiee  to  infecti©a 
with  oei'fcain  viruses  o    Standard  virologiie  te^ihniques  are  €Jb= 
plqytdo     Tissue  cultures  prepared  frcss  gensfi'ee  anja^l  tiss^jes 
are  also  usedo 

Major  glndiagaa 

lo   Several  extensive  attempts  at  isolating  viruses  tmm.  the 
gesaifree  mouse  colony  have  been  ssdej,  with  negative  reaultSo 
Thus  faiTg  the  only  evidence  of  a  possible  viral  infeetion 
occurred  in  genafi'ee  mouse  kidney  tissue  cultures  o  In  tsro 
©f  many  lota  of  mouse  kidney  preparations^  seme  eytopathogeni© 
effects  were  noted  which  Here  thovight  to  be  eat^ed  by  an 
"infectious  agent*' o  The  effect  peraisted  for  3  passes  in 
genof^^'ee  Eouse  kidney  cells  and  then  diasppearedo  In©©ulBti©n 
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©f  suckling  miss  «ith  thes©  suspicious  naterials  caiised  n® 
observable  disease o  We  can  tentatively  eonclud©  tteit  aa 
iafectious  agent  say  have  been  present  and^  if  s©a  it  nay 
have  cone  from  the  genafiree  mouse  colenyc 
2o   In  ecmparativQ  studies  on  the  courae  of  infection  of 
dengue  type  2  virus  and  Japanese  encephalitis  virus  in  germ- 
ft«e  and  in  ooaventional  miesj,  soae  amaU.  but  significant 
diiferenses  were  observed  in  survival p  Of  interest  was  fe% 
f&&t  thatg  in  eentrast  with  xmeh  ©f  the  esiperiene^  idLth 
gesmfree  aniiaalsj,  the  latter  behaved  as  thoijgh  they  were 
m&TB  resislant  to  these  viruses  than  were  the  conventional 
aniaalso  Death  of  the  gesmf^e  miee  was  usually  delayed  a 
few  daySg  and  oft&a  -Sie  number  ©f  survivors  wl@   significantly 
greater  than  was  true  of  the  conventional  Esicec 
3o   Studies  are  under-isay  to  determine  «fe©ther  tissue  etsltwres 
prepared  fr<»a  cells  of  animals  that  had  been  reared  under 
stffi»ile  eonditioas  for  asmy  generations  Edght  provide  a  better 
growth  meditm  for  eertain  viruses  which  gi'ow  poorly  in  c©33s= 
ventional  aniiiml  cell  lines  o  Significant  differences  have 
been  observed  rather  consistently  in  experiments  with  dengu@ 
type  I  virus  (the  Moshiauki  strain)  o  In  geraafree  mouse  kidney 
tissue  eulturep  usarked  cytopathogsnie  effects  and  titers  as 
high  as  7o5  log  TGII^o  ha^e  bean  obtaineclo  In  kidn^  tiss%© 
eul'bjrea  prepared  frasa  conventional  mieej,  CPE  isas  equivoisal 
and  titers  z^n  only  frosa  2o$  to  ko$  log  TCIDj^^o  Als©^  in 
one  trial  it  was  observed  that  titer  and  degree  of  G^  in« 
creased  vhea  the  supemate  fSrom  nosssiai  meuse  kidney  tissis© 
©tO=tiires  containing  the  IteKgue>^I  virus  ^s  transferred  t© 
gesfflfSfee  mouse  kidney  tissue  cultrareg  and  decreased  t^en 
returned  laek  t-o  no^jal  n^use  kidney  tiseue  cultures  o  It 
would  appear  that  the  gerafr©©  ao^se  laay  provide  a  good  tissiis 
eultttre  system  for  deteetit^  dengue  virus  o 

Significance  to  Bio-J!edical  Research  and  the  Progz^m  of  the  Institar 

^ese  studies  will  prove  to  be  of  ecnsiderable  t^lm   if 
they  result  in  the  developaeat  of  i!!5>roved  Bset.hods  for  detecting 
the  preseaee  of n  and  for  growing ^  viruses  for  which  present 
methods  are  not  satisfactorjo,  aIso^  the  study  of  viruses  iss 
whole  anJjaals  without  possible  influences  of  other  eonc<»jitant 
infections  might  provide  additional  insight  into  viruS'=host 
relationsp 
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Proposed  Cous'se  of  the  ^o,iectt 

It  is  likely  that  most  of  the  eaphasis  in  the  near  fut^jre 
will  be  placed  on  studyii^  the  bdiavior  of  other  viruses  in 
gewafree  aiiisial  cells  to  see  if  the  observed  differences  can 
be  repeatedo  If  possible^  ^e  would  also  like  to  initfe'te  stiidies 
■with  the  view  of  ascertaining  the  basis  for  these  differences  o 
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additional  persoEnei  in  order  to  preserve  the  vigor  of  the  Bethesda 

program. 

The  smpliasis  in  the  Laboratory  is  on  basic  researctig  largely 
because  of  the  interests  and  previous  orieatatioa  of  the  principal 
ira^estigatoxs  in  the  Sections  that  became  part  of  LPD,  'fhere  has 
been  no  major  shift  in   programs  but  it  is  anticipated  that  tlie  scope 
of  the  Laboratory  will  broadesf!  somewhat  .mhen   personnel  vacancies  ia 
the  Secticn  on  Helniifathic  Diseases  are  filled. 

The   Section  on  Clinical  Investigations  is  set  up^  administra- 
tiveiy^  with  a  nominal  head  who  is  assigned  and  responsible  to  the 
Laboratory  of  Ciisiical  Investigations.  It  is  for  tliis.  reason  that  no 
description  of  this  Section'^s  projects  is  given  ie  thfj  attached  re- 
ports? this  would  merely  he   displicatioB.  What  we  do  need   is  a  clearer 
alignmes^t  of  responsibility  and  authority  for  the  clftisicai  studies 
within  this  framework.  The  initiative  for  a  clinical  study  sojaetimes 
arises  in  the  laboratory  andg  subject  of  course  to  its  appraisal  as  a 
worthwhile  endeavorg  should  receive  support  from  the  clinical  inves- 
tigators. 2he   converse  is  already  true.  Aiternati-relys  aiad  perhaps 
wisely,,  occasional  clinical  ps-ojects  may  be  conducted  hj   LPD  person- 
nel elsev;feere  than  at  the  Clinical  Center.  Here  again^  howeverj,  we 
need  authority  and  flexibility  in  order  to  initiate  such  studies^ 
within  reasoaable  limits  of  perso^nei  and  budget. 

The  najor  shifts  in  personnel  have  been  due  to  the  assignment 
of  Dr.  W.  T.  Haskins  (Scientist  Director,  organic  cheffiist)  fsrora  Hei- 
miBthic  Diseases  to  the  Bocky  Mountais  LaboratojiT's  the  retireraejit 
from  the  sane  Section  of  Dr.  Myraa  F,   Jones  (Medical  Parasitologists, 
GS-Il)^  aKd  the  appoiEitHeat  of  Dr.  Louis  S.  DiassoKd  to  fill  s  vacancy 
in  the  Section  oa  Protosoal  Diseases.  It  has  beess  decided  to  sub- 
stitute for  Dr.  Hasfeias"  position  a  lower-grade  scientist  and  s  sub- 
professional  job.  This  Kas  doae  to  adjust  the  psreviouslj  dispropor- 
tionate relation  bet-if/aea  the  professional  Sisd  supportii^g  staffs  in 
the  Section  an  Helaiathic  Diseases.  With  the  retirensent  of  Dr.  JoHes,, 
work  on  heicsinthic  infections  ia  germ-free  animals  has  beeia  prosecuted 
by  Dr.  Weinsteiflg  whose  ovm  woirk  os-j  nemstode  cMltivEtio?3  is  particu- 
larly suited  to  extension  to  gera3=free  research.  The  io"A-er-grade  pro- 
fessional vacancy  mil  be  used  to  support  hi%  while  Dr.  Jones'*  job 
pjili  be  used  to  initiate  studies  as  fiiariasis.  We  are  eurreatly  look- 
ing for  qualified  personnel  for  these  tiso  vacancies. 

The  appointment  of  Dr.  Louis  S.  Diaiaond  has  resulted  in  some 
reijewals  and  shifts  of  interest.  He  has  resymed  studies  on  the  prob^ 
ieja  of  cultivation  of  endoparasitic  protosoaj,  and  has  initiated  work 
OR  the  cytocheojistry  of  aaiebae  and  flagellates  usiRg  fluorochrome  dyes. 


Because  of  the  fact  that  the  Section  is  understaffedg  and   because 

saaiKteesisce  of  strains  requires  a  great  deal  of  time  and  labor.,  kc 
have   arbitrarily  decided  to  reduce  the  number  of  strains  maintained 
arid  to  explore  freesiiig  techniques  as  a  means  of  storage. 

Siqmificasrt  scientific  advaiices : 

The  importance  of  nutrition  in  relation  to  self-cure  and  chemo" 
therapy  of  heimiathie  infections  has  been  shown  in  studies  osi  mice  in- 
fected with  scliistosoiaes  and  x^arious  nematodes  and  cestodes  (Projects 
*^  i2l=F,9  12i-=K}.  Nicotiiiic  acid  deficiency  erjlisnces  the  susceptibil- 
ity of  Slice  to  Schistciis_oma  Eansoni  infectionsj  but  the  worms  are  gtunted 
and  incapable  of  normal  egg-production.  Folic  acid  deficieneyg  vrlth  or 
withoist  kj^   deficiency,,  does  not  alter  susceptibility  of  the  host^  al- 
though infection  aggravates  the  resultant  anemia^  but  decreases  egg- 
production  of  the  worms.  Mice  on  a  semi=?synthetic  diet  alone  or  sup" 
piemented  with  vitssin  B^2  apparently  completely  lost  their  oxyurid  and 
tapevjorm  infectioirasg  or  harbored  stunted  Meaato'spiroides  dubiuSj,  as 
compared  to  controls  on   a  Piirisia  pellet  diet.'  Of  great  significance 
is  t!ie  f trading  that  treatment  with  stibophea  prGduced  sue!!  higher  cure 
rates  of  S.  gasjsojii  infections  in  mice  on  an  eratiched  semi'=syj3tlietlc 
diet  as  coEpaired  to  mice  on  a  coEsierciai  diet.  It  is  because  of  these 
very  promising  leads  that  vje  have  initiated  the  Puerto  Ricaa  stjjdy  on 
f-raman  beings  infected  with  S.  ffia£soni_  (121-L). 

The   interrelation  of  nutrition  asid  parasite  physiology  is  in-" 
dicated  io  t2ie  finding  that  Nippostronqylus  EMlis^  cultivated  in  vitro 
in  the  presence  of  low  concentrations  of  vitamin  B|29  aceysnuiates  a 
reddish  pigment  in  its  coelcrnocytes.  The  cheadcal  identity  of  this 
pigiaent  is 'being  im/estigated.  Should  further  work  repeal' that  it  is 
indeed  vitamin  822^  '^'^^is  would  be  the  third  iRstance  of  tlie  concentr-"-- 
tion  of  this  vitamin  in  liolminthsp  and  aa  indication  of  a  subtle  ■; 
ogeaetic  meehanisss. 

The  successful  developmeBt  of  a  helmintli  ia  a  germ-'free  en- 
viroJiisent  and  in  germ-free  aiiimals  (121--S)  opens  the  way  for  careful 
study  of  the  intricate  factors  im/oived  in  the  liost-parasite  relation. 

The  importance  of  iiirer  disease  in  parasitic  infections  has 
led  to  a  series  of  studies  of  general  medical  interest  on  the  mech- 
anism of  ammonia  toxicity  (i2i~M).  It  has  been  demonstrated  that  hy- 
poxia raarkediy  increases  the  toxicity  of  aciffionia  in  mice.  A  large 
RitMber  of  other  factors  have  been   studied  but  have  had  only  slight 
effect. 

The  development  of  a  method  for  testing  moliuscicides  against 
snail  eggs  rather  than  adult  snails  (121-C)  is  an  important  technical 


improvemept  in  this  field.  Also.,  "^^e  finding  that  ultraviolet  light' 
rapidly  inactivates  sodiuja  pentachlorophenate  is  of  great  IfflportaHce 
in  eKplaining  failures  in  the  effectiveness  of  this  corapouRd  under 
certain  field  conditions.  Since  NaPGP  has  been  demoastrated  to  be 
about  lOX  as  effective  against  snail  eggs  compared  to  adult  snaiis^tSiis 
suggests  that  low  concentrations  of  the  chemical  may  be  useful  in 
ffiaiKtainiisg  bodies  of  v;ater  snail=free. 

Considerable  progress  has  been  made  towards  an  understanding 
of  tlie  calcareous  corpuscles  aad  phospholipids  of  vsrioiis  cestodes 
and  trematodes  (123-A). 

Studies  on  the  pathologic  physiology  of  varioiis  protosoan 
infections^  as  revealed  by  histochemieal  techfiiquesj,  Iiax^e  revealed 
that  infections  yjitk '.Try pano soma  cong.ol.gJ?sg/i  Z*-  MEISMEs  Z*  SSli'" 
perdtJ.%  and  Bartonella  siuris  show  individual  peculiarities  aitii 
respect  to  liver  glycogen  and  lipid.,  and  that  such  nonspecific  fae-p 
tors  as  anoxia  and  adrenal  involvement  cannot  be  the  only  pathos 
geaetic  mechanisms.  They  indicate  the  possibility  that  the  para'= 
sites  prodiace  specific  substances  that  influence  the  observed  changes. 
Ttiis  has  ajj  iEportaat  bearing  in  relation  to  research  on  chemotherapy 
and  immunology  C123-B). 

The  basic  studies  on  the  biochemistry  of  mitochondria  (123-0  -_ 
wijich  developed  from  earlier  work  on  the  effect  of  sodium  penta^ 
chlorophenate  on   snails  haxre  been  continued,,  with  tfce  demonstratiou 
that  isolated  mitochondria  have  an  appreciable  endogenous  respiraticii 
in   the  absence  of  added  substrate.,  and  that  this  is  linked  with  their 
stability.  Only  certain  reactions  of  isolated  Eutochorsdria  have  fjeeai 
shoviu   to  be  affected  by  the  age  of  tSie  anirfial;  the  oxidation  of  bets- 
hydroxy =butyrate  is  impaired  viith   age.,  but  sot  the  subsequent  oxida- 
tioK  of  acetoacetate.  These  studies  now  Siave  a  parasitologic  orien- 
tation as  well?  it  has  been  shown  that  the  mitochondria  isolated  frem  ■ 
rats  parasitised  with  T.  eauimtm  are  deficieot  in  oxidative  plios" 


The  vjork  on  toxoplasmosis  <12?-A}  lias  shifted  to  emphasis  on 
the  chronic  stage  of  infection  and  or  the  cyst-  The  nature  of  the 
cyst  v/allg  vjhich  is  of  considerable  importance  i.fj  relation  to.  exaces- 
batioas  daring  chronicity.,  has  been  shovm  by  the  electron  microscope 
to  be  a  complicated  structure  rather  than  a  simple  meiabrane.  The  oc- 
ctarrence  of  congenital  transmission  during  chronicity  has  occurred 
most  frequently  with  parasite  strains  that  produce  abaadant  cysts  aj:.d 
also  late  parasitemias.  Such  parasitemias  are  seen  in  sicej  rabbits^ 
and  griinea  pigsj,  but  not  in  rats;  in  the  ratj  cortisoae  occasionally 


induces  parasitemia.  The  injection  of  hyperiimnuiie  serum  into   chron- 
icaily  infected  mice  results  ia  some  iacrease  in  the  aismber  showing 
parasitemia.  This  may  be  of  clinical  importance  in  relation  to  the 
effect  of  re^exposures  to  the  parasite  oa  already  existing  chronic 

infections.  We  ha^re  made  additional  progress  in  e^j-aiuating  the  use- 
fulness of  the  hemagglutination  test  ia  various  aaisais.  T!ie  sera 
of  EO0keysp  pigeoas<>  znd   sheep  give  good  results  as  compared  s^jith 
the  dye  test^  ?jhile  sera  of  rats  and  dogs  do  not.  Of  various  frac'= 
tiosjs  prepared  from  the  hemagglutination  aatigen,,  osie  appears  to  be 
stable  on  storage.     ( 

The  axenic  cultivation  of  Entsjnoeba,  terraginae,  for  the  first 
timer,  and  of  E.   iHvadeBs,>  in  an  improved  medium  without  particidatesp 
represeats  au  important  step  towards  the  goal  of  cultivating  E,  his- 
tolytica t^ithout  associated  microorganisras  (I27~B,).  Some  work  osi  E. 
histolytica  has  indicated  that  the  marmnalian  embryo  extracts  iisefwl 
for  £.  MSSSMSil.  ^^^  ii»  invadens  may  be  of  value  as  substitutes  for 
living  cells.  '  The  ijsefuljsess  of  fiworochroffie  stains  for  identify- 
ing  DNA  and  HNA  in   protozoan  cells  has  also  been   exploited  ia  iden- 
tifying DNA  in  the  endosome  of  aaiebae  and  differentially  staining 
the  parabasal  foody  of  a  trichomoEiad.  One  of  the.  BK^st  promising  de- 
velopments in  this  project  is  the  development  of  eryogeraic  techniques 
for  storing  parasitic  protosoa^  This  mil  eirentwaiiy  reduce  the  bivs" 
den  of  strain  Eaintenajsce  and  also  preserve  the  characteristics  of 
strains. 

The  continued  work  on  a  heEagglatiaatiosi  test  for  trichomo- 
niasis (127~C)  has  given  coJisisteatiy  good  results  pjith  aiiimai  sera 
prepared  against  lysed  Trichomonas  antigens.   This  test  nopj  -requires 
trial  with  h«iiiiaa  sera  and  vaginal  exMates.  Continued  'e'-jork  on  en- 
zyme systeiBS  of  T.  vaginalis  has  resulted  in  a  partially  purified 
Ealic  dehydrogenase.  This  biochemical  work  on   an  amaerobic  proto- 
soan  is  significant  in  that  it  raay  eventually  lead  to  an  understand- 
ing of  general  methods  for  the  anaerobic  reoxidation  of -reduced  py- 
ridine nucleotides. 

The  work  on  Pneumocystis  and  Sarcocjstis  C127-'E)  that  we  have 
instituted  represents  a  new  field  of  stady.  The  development  of  some 

techniques  for  handling  these  organisms  now  aakes  farther  I'jork  pos'^ 
sibie  on  their  biology  and  pathogenesis. 
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Part  A. 


Project  Title;  Administration  and  research  piamiing  and  o: :: 
nat:.on 

Frisioipal  Investigator:  LeoE  Jacobs 

Other  Investigators:  None 

Cooporatiag  Oaits:  None 

Man  Years  (ealeadar  year  1959): 

iTjftai:  2^ 
Professional:  M 
Other:       2 

Project  Descriptidn: 

X^iis  jsoiect  furni sites  supervisory  and  admiai strati ve  ser- 
vicer to  ail  research  projects  in  the  Laboratory.,  as  :;oilopjsj 

Over-ali  evaliUition  of  research  plans  and  iaitiatior.  ■-■-? 
f-ieid  projc-cts?  integration  of  Labora'sory  re&earch  activ:/  'v 
with  d initial  studies  of  the  Clinical  Centers  editing  scio./.-..-. 
and  technic?.!  reports  and  manuscripts;  preparation  of  reports, 
budget  estiK.a-.;eSj,  aj;d  exaibits;  supervision  ever  per30seel.,  tra- 
vel, carre.spoiJdencec  and  maintenance;  requisitioning  asid  super- 
vision of  ecuipment' and  supplies?  aaintesiaRce^of  reference  ii- 
b^a^Vs  etc- ;  aad  coLsultatory  services  to  LndividuaiSe  acadei: 
arsd'c.ther  organiaationss  and  liaison  activities  with  other  bi: - 
of  tlie  Service  and  the  Federal  Gm^mment. 

Research  projects  are  reviei^ed  quarterly  .o?3  a  foraal  basis,, 
and  iitformallviii  ccntintiai  discussion  with  staff  meabers.  I:i 
coasiiltatioH  uith  Section  heads^,  changes  in  researcis  program  are 
di'-scussed  and  initiJted.  The  eiapliasis  is  placed  on  fimdaaercal 
aspects  of  medical  parasitology;  extensions  of  projects  into  the 
fields  of  clinical  or  practical  preventive  medicine  are  attemp-fe- 
ed  only  when  the  laboratory  work  has  progressed  to  a  point  wSiere 
a  sound  basis  exists. 


=•  2  -        Serial  No.  NIAID°120 

kn  effort  Isa.s  beea  made  to  analyse  the  personnel  of.  each 
SeetioB  with  sefereaee  to  the  programs  beiug  or  to  be  prosecuted. 
Efficient  utllisatioa  of  professional  and  si?bprofessionai  per-. 
soisnei  has  bees  accoapiisbed  ia  ojie  Secfeion.  hj  rearra2igeseat  of 
the  number  of  jobs  ia  each  category.  Further  analysis  of  the 
other  Sections  is  under  way. 


Part  B  inclKded  -  No 


PHS-NIH 


-1,     BeiiJsssda     layyiaj:<^ 


ft   As 


PiroJeaMt  Titles     Hosi-patfasit©  yelstlons  is  worn    u>jreiesi©3§  i 
Pffiaclpal  lifi^estigattioys     Loui:; 

CoQpeT.-'atirng  Ujjits?     K©ae 

Mara  !fo!3!rs  Ceaiendai?  yea.?  1959); 

Tistal  s  1/4 

Pi?©f  e  s  s  i  osia  i  s     1  /4 
Oitheu'?  Norse 

P?r(>j eei»  Descy ipt, iosss 

Ohiect:h.''es°, 


To  studf  ijhe  (!)hara€'tie;:i§l:ics  of  Jr.(8iS'tlcsii  in  Saboyse^yf  axiisais:- 
ito  iea!.-8§  hou  iresistassce  t<^  iniyctmn  msj  ■'->&  enhBntm  ajid  rfsdv.ceJ;  Ito 
leaTss  hmf  tlie  host  defease  Eecliaaisras  set  'io  "-^tt'i:-:   iniertio  s     "--■:'  '" ': 
study  ^rarr iatioffl  is  ;res istsaee  of  host  sivaiffls 

Me  I  fi  04^  ^t  Erap  i  Of  ed  % 

lisfect  animals  in  susti  a  ws?  as  to  p/oduise  frredictsijie  irfjetioss, 
f."i-eat  v,'?ith  hcssiBosses,   astige'is     ete^,   r  ha 'lie  age  vCj'th  ijsfe;Mtwr  w^3'1piiB:S„ 
obse^wrt  the  hest  asid  paTasJl.es,   and  *letsviaiMe  bf  ceianlinq  ih.    Issifriss 
and  %?{ji:TBs.   and  hj  the  stud/  of  tisssib'  see'rxoas,-   i  he  degi-ije  r»:    ?'jsis- 
itanee  and  the  host  tissue  reaction. 


The  pffojeet  has  been  relativj?ely  imaiS'tUe  6m'isig  tSje  yes;:   due  to 
di^eirsiosj  of  pet/'SOfssiei  f;  other  pirojects.     It  its  e.\peicte»l  thrt   tS^e 
project  ioaf  be  yetiev^^  xljen  aa  e^istisg  ¥a<  ane-y  ;.s  f£lle»j.. 


Ssyial  tio^ 


Si^iaif ieagice  to  the  ^rsgrrg,^  of  tlie  Iftstitate; 

Ptobleas  of  resistasce  aad  Mssuaity  a're  basis  to  uadeTStssdiHg 
of  fsost -parasite  rslatioriS.,  iravasi"i5"eriess  of  paxasites  bu&  host  re- 
aclioHS  t©  parasites  are  isiportaat  clues  to  aa  uaderstandiag  of  the 
pat-hegeaieity  of  wot'^s^ 

Proposed  Cj&agi.se.  of  ^h.@_Ps:o,iQg^-S 

To  costimie  -stedy  of  tiie-  effeets  (si  fjorsoises  on  ^srss  iafeetios! 
To  study  the  se^usitioa  of  resistasice  to  s-cSistescme  iafsstios. 
To  steady  host-parasite  relatioiis  is  filarial  isjfeetioiiSc 


'srt  b  sec laded  -  m 
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Pagt  A. 

Project  Title:  Sole  of  helririths  is  the  causation  of  csacer 

Priacipal  Investigator:  toils  3.   Olivier  aad  Elser  G.  Berry 

Other  iBvestigatorsi  E^ae 

Cooperating  Uoits:  Patho lexical  Asa tossy  Branchy  NatioBal  Caacer 
lastitut^,  l^kiga 

Seetioa  sa  Cancer  Prsduets,  Laboratory  ©f  Bac- 
terial Pt'dducts^  DBS 

Mae  Yesrs  (caieeder  year  1959): 

Total:  M 
Professional:  H 
Other:      Noae 

Project  Description:      , 

Objeetiyes; 

To  test  whether  mvm  parasites  can  induce  saligfia&t  g£x>wths 
ic  their  hosts.  To  investigate  the  possibility  that  liver  t^ore 
of  rats  ceased  by  Tsea^a  taeaiaeforais  iefectios  are  due  to  a  viras. 
To  test  ishether  S^histosom  baeaatobiMt  ia^ectioa  ia  hassters  causes 
ttsj^rs  of  the  digestive  or  urinary  tract.. 

Methods  Baplt^yed: 

Taes^a  taeaiaejForBijt.  Issfeoted  rat  tissue  and  ^ots  laaterial 
are  inoctslated  into  tissae  culteres  ia  as  atteapt  to  pass  a  possible 
caacer'^^prodi^ciag  sgeat. 

Schistoi^pBa  iiaegtatobiwB.  Haosters  are  iafected  idth  the 
Roras  is  an  atteapt  to  iaduee  saiigiaaet  gro^stba. 


.=  2  -  Serial  Ho.  n^MM^ 

The  TaeB^Si,  espeiiseats  failed  to  Kaeove?  e^ideace  that,  tlie 
sat  t^mivs  wre  virus-Induced.    A'  latest  yal  ^i!?«s  ^as  disce^ered^ 
hows^es.    The  stjjdy  hat  bees  termiEated» 

"She   schistose^  study  is  still  aader  ^y.  U©  aes;  aaisais 
are  beisg  isfected.  No  tuaars  have  beem  iadaced.  A  few  hssste^s 
a?e  still  alive.  The  tlsss^s  are  being  studied. 

The  s'elation  ol  parasitic  wars  iafectieas  te  saiigsaaoy  is 
a  subject  that  has  besa  gsgatlosed  from  tisse  to  time  in  tfee  liter®- 
tere.     Most  of  the  saopicioia  stess  ixom  ©bsen/atioisai  dataj,  ®gid  is 
fa?  fFca  defiaitlve.     Coati?sued  iEvestigstiea  s&©uld  iaereas©  ©iir 
feoo^iedge  of  tSje  sigsJ  f Isasace  of  m'^m  lafectioag  sad  prwide  msm 
ijsfossatiea  c©ac©raisy  faetsrs  ^hicl?  asy  predispose  aa  iadlvid«©l 
to  G@Hc©y,5  either  by  t-hssseiifgSs  or  in  csKcemtaat  isfectioas. 

Depesdeat  92  the  avaiisbiiity  of  psrsoisaeij  it  is  parspcsssd 
to  stMdy  tfee  iaf ii!©Bce  of  mm  iBfeetioas  qu  imQ-zs  pr©dse@d  bf 
kBosra  viJ?@i  carciaogeaetic  sgests. 


Part  S  iaeladsd  -  Yes 


Seris.1  Mo.  IMISsHl.'^ 
,'adi^idual  Project  Sepert 


P^t^B:    H©EorSn  Atjsrdv\,  ssd  Pablicstiojis 

Publicatioas  ©they  thsa  a'^stracts  fffoa  tisis  pr©jeet: 

liilaaas  Ls^rsEce  aad  Oiivicrj,  Lsiiis  ^.     1959    A  latest  virus  ©f  ?ats 
isolstsd  is  tissme  caltus-e.     fiTOlegy  T  C4):  428'^S7, 


Hosors  asd  Asrards  relat.iag  to  this  project;    fess 


Serial  m,  ifIAB-l21-C 


1^    Paras it ie  Diseases 
2.     H@ls!iRbhic  Diseases 
3c     Bethesda/  ilaryland 


ms-nm 

Ifidivld«al  Project  Eeport 
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Paa-t  A. 

P'ifoject  Titles    Destructioa  &i  spllaS'Ss  bj  eheaical  iseasSo 

Pi'iacipal  laves tigat errs    L«»ufs  Jp  Oliviey 

Other  Is?esti0atbrss    HiUard  T^  Has&las  (ttatii  Juae  30,   1959) 

Coopearatiag  Oaitss     Lsbosratory  of  Vii'al  Products,  DESc 

Saa  Yeasrs  Ccale©da-r  year  1959)  j 

Total?  2  1/2 

Pr&f^ssiojials     1  i/4 
Olhe^i  '     1  1/4     ■ 

PsfOject  Dsscyiptiees 

Objectivsss 

To  discover  asoye  effective  bsssbs  iof  kiiiiag  ssaii  ^©ctoss 
of  sehlstosmissiSf    To  study  th®  ^ede  qS  estioa  of  c&@@isals 
ase^  @s  eaoilQScicMeSo    To  develop  aore  affective  issesas  -foa'  ste^y 
Q  the  ii 


Methods  Esiploye^g 

Saail  vectors,  o?  their  eggs,  a:^e  espose^  to  c&eaicais  ais^ 
the  destructive  efficacy  of  the  c&eaicaia  is  recos-dedo    Use  ®pti= 
matl  coQditioas  tor  es®  of  ch@mical3  sgaiast  saaiis  ms  ssagist, 
@y  qu§etitativ@  gtstlic^s  t&e  eptiaai  dtaraties  oi  &sip&mts,  eo@cesi' 
isfe,  etc.  ass 


Hal  or  Fiitdingss 

Soalls  exposed  to  ao»-let£ial  eoaceatTatloes  of  soditsa  psate- 
ehlorophenate  CNs^P);  the  chasleal  of  choice  for  destrsotiofi  of 
fresh— %srater  saaiis,  %if©re  ysBdeyed  far  less  predictive  tliaa  eoa- 
trols  aod  scsss  ceased  egg-pii-oductioao    THe  eggs  prodttced  ufidsr 
sach  eoaditioas  ustsally  failed  to  develop.    Thus,  coaceatiratioBS 
of  the  cheaical  tm  h&l&&  those  used  la  the  past  @ay  coats-ol  sosil 


-2-  Serial  ffe,.  gMHrlSJ:^. 


popalatioas  fev  re&deTi&g  the  adaits  ua|srsdacti^8. 

Ul«r®'-?i0let  light, is  Isighl^'  destirticti¥e  to  ffePCP  asd  caa 
effectivaly  rea®?e  its  tesssity  for  saails.     This  say  ©xpiala 
failures  witfe  tlsis  c«M|>©UEd  ©aeoastes'®d  la  ths  f leM  usder 
eertain  eoffldltioaSo 

ffes^ly  laid  eggs  are  far  ssore  su'sseptibie  ta  .KsPGP  tfeaa  ©Msr 
eggs«     Tfee  ehsaicsl  acts  vefy  rapMiy  ©a  thess  eggs, 

IfeHJP  is  -a^out  teu  tises  as  active  agaisst  the  eg^gs  as  it  is 
agaiest  adults'-o£  the  sasae  straia.     tSiig  sugges'es  tlie  «s@  of  ss^il^r 
©eaceiitratioes  of  tfe®  sh-eaalesl  vitla  the  latQsties  &f  esista-olligg 
the  ssaiis  bf  iateyfering  'j?itM  rapreductisa  of  SEarffiiraTS  ©r  .ee»ly 
ist^sdweed ,  iadi^ldHals  after  dsstrsaetisa  of  t^e  aaJorSty  ©f  s^ults 
by  larger  coseentrstioas  of  the  eljesicai. 

MaKP.  is  far  ©ere  aetS^g .  sgsiast  sjiaii  eggs  tMao  is  sepp*©? 
sulfateo 

A  ©atljod  l5@s  ssea  iis¥9l©pad  fsr  ssre^siieg  ©f  elesieals  as 
aellascleides,   ssSt-sfisaii  e§§s  rather  t^®s  si^sit  saaSiSc,     fae 
settled  permits  saore  acc6is:§te  asd  eeos^lsal  ©spesissKts  sli3C© 
the  eggs  ars  chsapar  t&  prssiisfle  asd  es&re  -fs^'ily  fesadled  is 
large  qasatity.     fhese  is  rgasea;  t©  fetlleve  thst  tfee  resalts 
©fetaia©d  wili_  ke  Dora  rsliable  mt  ©aiy  Sseeassse  isrfar  sssbssrs 
of  test  aaSaa'ls  say  be  us&l  bat  t*®saaf@  tfee  eggs  ar®  prsbafoly. 
sore  unifer®  tfeaa  iaboratoi-y-rsar©?!  sdaH  ssailSc'    Ssxeealag  is 
aot  plsaaed  but  tfee  setaod  Eiay  bs  a§©fa|  tis'ethsr  labsxatories 
iaterested  io  this  procedaTS* 

S|ga|f|e§i^,Je,^©J^,sSig^  of  the  Zastitata;    ' 

Fo!?  tB©  prsscfit,   at  lesst,  the  best  ®eaas  to  coatrel  ss^isto- 
ss^iasis  is  ieterxaptioa  of  traas®l8si©n  ttm  m&  t&  mm  by  de- 
atyactioE  ef  th©  sesail  lateTssdlsts  feests.    ^e.  sol  lassie  ides  sm 
airaiiisbl©  ara  aot  idesi„    th^  project  attesptsS®  flad.  &stt©2?  asid 
sore  ecoEOsisal  "'^ys  to  ass  tfee  a^ailafele  aoliascieides.     TI5® 
evidence  fri^  t&e  ws-k  doa®  s«  far  sagfssts  tfe@  goasifellity  tfeet 
Hore  efficlgat  ase  aay  h&  ssd®  ©f  @©li«s©icidas  if  tlisy  @t®  dfe©«t®i 
against  tls$  seail  eggs  t!aas  agaisst  tfee  adBits.    .5a©  project  puts 
tfes  Isssfitat©  is  a  h&tut  p0sUim  t©  take  part  is  esasasrss.  dirsstsi 
agalKst  tfee.  sshistososass  whleli  ar©  rapidly  eeaisg  to  parossiesase  sS 
daogereas  parasltee  of  saa* 


Serial  No.  NIAID-121-C 


Proposed  Course  of  the  Project; 


To  contiiiue  with  efforts  to  standardise  the  laboratory 
method  for  study  of  moll use ic ides  i^ith  the  aim  of  perfecting  a 
method  for  highly  aaalytieal  quantitative  ^rork  with  snaii  poisoas 
ajsd  also  ta-ith  the  aim  of  providiag  laboratories  interested  in 
chemical  screening  with  a  better  tool.  To  iavestigate  the  actios 
of  chemicals  already  studied  upon  other  species  of  vector  snails. 
To  try,  cinder  the  same  conditions,  other  fsoliuscicides  of  high 
promise  so  that  there  may  be  accurate  and  quantitative  data  by 
which  molliascicides  can  be  compared^ 


Part  B  included  -  Yes 


ledividaai  Ftroject  Eeport 
Caieodar  Yeas*  1959 


PaTt  Bi    Hoaoys,  ^a'Ms,  aod  Pabiieatioas 

PubHiestioQS  other  thSQ  sbstsrae^s  fro®  tiiis  project; 

Oiiyier,  Lo  and  Hasfeiiss,  W„  T„g    Ike  effect  of  les?  coaceetoatioas 
oif  sodius  peataehlo'i-t^heflate  oa  tfee  feeasdity  aed  egg  ^ia&ilitf  oi 
Austyaloy&is  qlafeyataSo    To  he  published  ia  the  ^setieaa  JouTaal 
of-  Ta-opicai  Medieisie'  and  Bygiea©,, 

Oii'yies',  Lo  aad  Bsxbosa,  F,  S„s     Sa2^ii?ai  aed  ^eigM  loss  of  AMiy@" 
loj-bis  glab-ratas  5rept  at  eoat~oiied  s'elati'ye  humidities  ia  Ihe  labo-i-a- 
toryo  •'  To  appear  ia  the  pTOceedings  of  the  SisfSh  Sat«3*natiOKal  Cosgress 
OS  tTopical  MsdieiGe  aad  Msl^aria,. 

Oli'5'ie?,  Lo  s    Factors  affecting  the  SKT^i-yai  of  eestitratiag  puHaoaate 
sectors  of  schistosoai^siSo     To  be  published  ia  s  book  c@leb.rstie^  the 


Roao:rs  aad  ^ards  yeiatiag  to  this  projects 

Ds'o  Lgb£$  J;.  Oii'^ieT  sexrsd  as  eoasal'Ssnt  to'tlie  WHO  itfm  ^^esshsT  IS, 
195?  to  Jaaaayy  22,  1959  ia  oatJey  to  coEdKat  &  sKryey  of  feiifess-siasls 
ia  Irea  aiid  plan  a  pyogtra®  of  i®0  paTticipatioa  oa  bliha^siasis  s-e- 
seaxcfe  thes'So 

D?.  Louis  J«  Olivier  sei-^ed  as  eoasal^ast  to  the  WH@  la  @®Ae^a  i&  0?de:f 
to  pa<rticipate  ia  a  Study  G^oep  oa  Solloscicide  Sesssreh  iijljich  sat  fi?m 
FebruBTy  9-13  aad  to  p'jrepare  a  docuffieat  oa  the  r^latiofl  of  irrigatioa 

to  bilhaysiasis  f?fca  February  X3-2e„ 


i^     PaTasItic  Diseases 
2v     Helainthic  Diseases 
3.     B3th8sda,  U&sflsi&d 


ladi^iduai  Frojee?;  Eapos-t 
\'r  fear  1959      • 


Pa?t  A, 


Prejscl  Titles     In^estigatioa  af  iateTsediat®  &osts  aad  ^ecte-i 
o-f  hi)!sa&  diseases  csussd  ky  ^s^oras 

Principal  I»ws4%atOT;    Elmei  S,  '^rjy 


Coopsu"atlaa  Units;     Wiae 
Msa  Yeayg  C(e»'(ieBdrr  year  1959); 
Tet^lg  .15/2 

CtBS3?s  3/4 


?'i°oje€t  psses'ipi. 


To  impssSigate  tfes  disii-lbBtloa,  life  history,  aad  scoiog^' 
of  SB®ll  iEt-ssssdist©  Mosisasd  to  dewlop  a  2fatioEgl  asnl  sssfal- 
svstss  of  class ifieatioa  and  ssass  of  ideatifisatloH. 


Colonies  of  knoim  saaSl  «?actoa'?  are  sslatainsd  in  the  Isbo'ii 
tOT^  "i^tjsye  they  as-e  avaiiabie  fey  iateasj^e  stQ^?-/    Saapec^ei 
v^ctoTJS  STS  exposed  to  iafepiiois  tQ  e??al8at9  tfeeitr  gbiil4^  as 
t'i'asssittQrs  of  scklstosa^es  ia  the  fieido 


Coetiesed  progress  feag  fe®eii  ssde  to^syta'd  the  diseo^ea-y  ©f 
CTit,©ri8  asefai  for  the  accss-at©  idea^lfic^tios  oJ  the  saails 
%^ich  ser^®  as  the  iBterasdia^o  SJosts  of  Sciiistos(^a  aansoai 


'2-  Ssriai  Ko.   MAB"i2i4) 


aad  Sshistes^a  l!aeiaatobium»     Is  addition,  a  esooog-raph  oa  sose  of 
the  wectQts  of  sc^fstosoaiasis  is  in  prsparatiess^ 

SionificaBce  to  the'  Pre^rars  of  the  Isstitutes    "" 


This  ksa^?ledge  is  essesstisi  if  one  is  to  IsrsderstSfHl  the  epidemi- 
ology of  -woT^  mi&Gtmm  t-xaessitted  bf  sectors"  and  if  one  is  to 
deifise  adequate  control  prosed ut©s<, 

Pyogosed  Course  of  the  "PaLOigcJ:, s 

CoHtiaae  asatcsaical  studies  of  s,aails  la  order  to  sake  po'ssibie 
thei'i'  sccarat.e  identif icatioa=.     Study  xfariatiea  aaoug  saail  strains 
vith  Tespect  to  susssptibiiity  to  isfectloa  ^ith  schis'SosGiaQs, 


Part  B  lMclt3d@d  -  Yes 


Serial 


ladivsdBal  Frcoject  Report 

Calendar  Year  1959 


i-t  B;     ifoiie'i's,  fe®'i'ds,   sM  Fablieatioas 


PablScatloss  othe-i'  tfeaa  sblstraets  fr«Ka  this  ps-ojests     ffeee 


HofiOi'S  and  AwSids  -islatlBg  to  this  projects 

Dro  ElsJsr'  G,.  Eettj  served  as  a  aeslj©"!'  of  a  IfSJO  Stady  Groap  os  Mailascicide 
Eeseas-sh  -iyhich  isst  ia  Seaeva  Febx-uary  9-13^ 

Br„  Elcger  G„  Berry  served  as  advisor  to  the  \fflO  ia  Geaeva  fa'tsa  February 

Qto  ElmsT-  G,  Berfy  served  ss  coasyltaat  to  the  WO  q&  the  co&ts>ol  of 

biihsrsiasis  in  MtIgb  ir&^  Octobei'  through  Dec^sbeXu 


Serial  m,  NIAl:iL2ki 
1,     Parasitic  Diseases 
2o     RelEiinthie  Diseases 

3o     Bethesda,  Ma:a-yiasd 


Xadividual  Project  Hepos-t 

r.aieadsr  ¥©a:r  1959 


Paxt_A« 


P-roject  Titiss    Deveiopsest  of  sstfeods  for  the  cultivation  of  para- 
sitic hslsiatbs  la  yita-o  sad  tfee  ■iletersiaatioa  ©f 

the  Bats'itssaai  ^equirsssats  of  SKsk  oxgaaissss  ia 

Principal  lawstigators     Paal  P.  ^^i&nt^iii 

Olhst  latest if at or ss     Bfese 

Cooperating  Uaitss  ^ae 

Mac 'Years  (saleadai-  year  1959)  s 

Total?  11/2. 

Pffofessioaals        1/2 

Project  Descriptioa; 

(Bje^tiTOs;. 

To  de^Qlop  sedia  suitable  for  ia  £itio  eultlvation  of  belmiatljs 
thtots^feoHt  thei-r  life  cycle,  aad  to  obtain  an  uaderstaadiag  of  theiT 
specific  n53tritio53al  rsquiressBtSc 

Methods  Eagioyeds 

Metm  €§fs  or  las-^ae  sre  isolated  basteria-free,  are  iaocalated 
into  CKltur©  esedia  to.  be  tested  fos-  g^erth-prjssotiag  pwap&Tlies,  sad 
a^-e  observed  iOT  dav8l©p^i»t  aed  dSffs-jeatiatioao 

Ie  esperisssts  evaluatleg  the  effect  of  ^it^in  Bj2  «poQ  e^a- 
tede  ga-owth,   it  ^as  foasid  IhM  a  reddish  pig^sat  ^ms  specifically 
conseatTated  ia  tlie  ^oeloiHCcyles  of  Wippostromgylag  EMlli- 


-2-         Serial  m.   NIAB-iai-E 


?he  pigsesjt  can  be  visually  observed  ia  these  cells  ^ea  %2  ^^ 
present  Iq  as  lov  a  coBCDstratloQ  @s  OcOS  sicrogr^  per  @1  @ed£us. 
Vital  dyes  e.g„  fisafral  rod  ar©  cot  concentrated  in  these  cells 
even  ia  concestr  itioes  ao  high  ss  50  Esies-e0x@@s  per  al  oediu^o 
.The  cheisical  Ideitity  of  tM  pigsseat  is  beieg  iavestigated. 

The  pigssect  eoficeatrstioa  has  also  served  as  a  coaveaieat 
sarKer  by  ^ich  to  follo^v  the  ^igtatioo  and  development  of  these 
norssally  colorleis  cells'  %:^ich  are  ordiaas'ily'  ^ery  dlifficalt  to 
observe  in  the  living  i^orta.  The  function  of  eoeiossosytes  In  nema- 
todes has  previcusly  not  bees  elucidstedp 

The  addition  of  various  vital  dyes  to  the  culture  ssediuos  has 
in  turn  led  the  \ray  to  studying  their  deposition  and  iaechaai$@  of 
excretion  by  the  ^T9?as  dtsring  nor^l  p'Ois^h,  hithes^to  not  possible 
using  in  vivo  methtdSo 

Si^Bifieaaee  to  tha  pgograa  of  the  lastitates 

These  findings  bear  on  the  natfitioaal  and  excretory  pi^oessses 
of  parasitic  helminths.  Sech  studies  aay  ultimately  help  explain 
SQ&Q  clinical,  pathological  and  iosineological  effects  of  wor@  in- 
fections, and  aay  ensl}ie  better  diagnosis  and  treatsiant. 

Proposed  Coarse  of  thq  Projects 

Work  will  continue  on  the  nature  of  the  pigaent  foand  in  coeie^b- 
cytes  of  nematodes  esiposed  to  B][2  ^°  detoiifgiiae  whether  this  is  a 
selective  concentration  o£  B|2  itself,,  ox  ■i'/hether  the  ^a-ora  is 
a  pigtaent  of  other  cheaical  satusre  in  response  to  B|2<' 

In  addition,  the  grot/th  response  to  other  nutrients  is  being 
studied,  as  %?ell  as  factors  which  ss'e  involved  in  aatiag  of  netsa* 
todes. 


Part  B  inclBded  -  Yes 


Serial  Bfe.   NIAD-121-B 

PHS-NIH 

ladi^Muai  Project  Report 

Cai€2dar  Yea?  1959 


Pa'ft  Bs     Bdflors,  Awards,  aad  PuMicatioHS 

Publications  other  thaa  abstracts  fioa  this  pa'aject: 

Ueiasteie,  Paul  P„  aad  Jesses,  Mjraa  F^  Dsvslcpcsent  la  vitro  of  s«»8« 
parasitic  aesatodes  of  vertebrsteSo  Aaa,  Kc  ?<,  Acsdc  &io  2X"  ^^"^^ 
162,   1%9» 

Honors  and  Jte^aa'ds  rsistisg  to  this  ps-sjeets 

DXc  Weiasteis  ^iiras  TSQpfsointed  ss  as  ,1ssl§t@&t  Editor  cf'the  Joarsai  of 


Dr,  Weifasteia  was  appoiated  as  lastiructor  asd  ta^s§^.t  ia  the  Sa?es't©feyat9 
Soology  Coarse  at  the  Mssriae  Biolsgieal  Lsbo'/atos-y,  Woods  Hole,  Bass, 


Serial  No.  KZAI.0-12I-F 
i.  Parasitic  Diseases 

2.  Lleimintfeic  D;lseases 

3.  BetSi8Sda.5  Maryland 


PHS-=Nie 

Individual  Project  Sepor.; 

Calendar  Year  1959 

Project  Title:  Nwti'itionai  aspects  of  i.  iiminthiasis 

Prisicipal  iBvestigator:  Wiiiiaia  B.  DeWiv.t 

Other  Investigators:  Paul  P,  Weinstein 

Cooperating  Units:  None 

-  Man  Years  (calendar  year  1959):  ' 

Total  1  3/4 
Professional:  1/2 
Other:       11/4 

ect  Description: 

iectives: 


To  deterraine  the  role  of  mitritional  factors  in   the  disease 
processes  associated  with  helmintfeic  iEfections.c,  tiieir  effects  on 
the  development  of  the  parasite^  their  p&ssihie  infiueace  on   the 
deveiopjaent  of  resistance  to  reinfection,,  ajid  their  effects  on  hosi 
susceptibility. 

Methods  Employed; 

Animals  isaintairaed  on  natural  or  piix'ified  diets  either  de- 
ficient is3  or  enriched  ivith  specific  coffiposients  are  exposed  to 
various  helminths.  The  influence  of  the  diet  and  its  cosssequences 
OH  the  host  and  on   the  parasite  are  studied. 

Major  Findings: 

^^'   ScliistosoHa  giarasoBJ.  A   diet  deficieat  isi  nicotinic  acid 
increases  the  susceptibility  of  mice  to  S,  aaasoni  infections  so 
that  wore  than  twice  as  many  worms  can  lie  recovered  from  the  de- 
ficient mice  as  from  mice  given  a  complete  ration.  The  worss  re- 
covered at  necropsy  of  the  nicotiKie  acid'-deficient  mice  are  found 


i*ilO. 


iMD'-l2.l 


to  bo  stusited  and  i:  .;;apabie  cf  normal  egg  prcduction.     It  ivas  foiuid 
that  folic  acid  deficiency  either  aione  or  associated  sdtfe  vitSEiin 
B^2  deficiencj/  does  not  alter  the  sijseeptibility  of  t!:.€  host  to  S. 
mag_sords  hovievet^    5f:  with  the  nicotinic  acid  deficie!K.y,5  the  abilitj 
of  the  parasites  tj  produce  eggs  was  sharply  decreasec:.     The  folic 
acid  -  B|2"deficieat-  mice  developed  an  asiemia  wiiich  becaae  more  se™ 
^ere  due  to  the  de-jelopmeiit  of  tlie  schistosome  infectlcn. 


^«     Nematosi;d.T 3i,de s  diabius .     Egg  product:loii,5  yield  of  adult 
wormsj  and  vioicm  size  were  smaller  in  mice  on  a  seffii-s3'r.thetic  diet 
alone  or  supplement  :.d  with  vitamin  B^ 2  '^bBn  in  mice  on  a  Purina 
pellet  diet. 

C.     Pisvorms   :  ad  tapeworais.     Mouse  oxyiirids  arsd  the  tapeworm 
Hyaenolegiis  iiajia  e:..  pletely  ceased  egg  production  and  vere  pre- 
sumably eliminated   ■ ron  mice  on  the  complete  semi-synthetic  dietSg 
while  infection  rait:,:  these  helminths  remained  at  a  relatively  high 
level  in  mice  on  tin   Purisia  diet.     Mouse  growth  or  tfu-  semi-sys- 
thetlc  diet  was  ec:.:' valent  to  or  better  than  that  on  tte  Purina 
diet. 


SigaificasiGe  q:;  tfj;  ?roSi;;sBi_^t£_ 


JistitMte! 


Debiiitatisic: 
lations  living  on  ; 
clinical  probieras  ' 
of  the  diet  and  of 
problfiEB  of  treatse: 
fections  caa  be  ae ■ 
derstocd. 


eiainthiases  dexre lop  freqiteatiy  in  human  popu-- 
defieient  diet.     In  order  to  uadei'jrtand  the 
:equatelyp  it  is  necessary  to  asse?;?.  tSie  role 
■he  parasites  in  prodycing  defoilitatioRs.     The 
.,  prevention^  and  control  of  p8ra;;itic  in- 
Hore  effectively  if  these  reiatioris:  are  im- 


Proposed  Course  of  ■■■he  Prolect: 


Further  stuc ; 
semi-synthetic  die"' 
achieve  the  effect' 
may  aid  in  this. 


3  are  planned  to  deterssiKe  the  factors  in  the 
t'jliieh  are  either  lacking  or  'are  acting  to 
described  above.     The  use  of  gerral'ree  aniraals 


i'art  B  included 


S:-:,al  No.  NIAiEij_1.21^ 
■ „  Parasitic  Diseases 
,  Heinunthic  Diseases 
: .  Bethesda,,  MrrylsKd 

Inditridiial  Project  Eepcr- 
Calendar  Yesr  1959 

ETOjecvi.  Title:  The  de"i,=^elopme:4t  of  helai:  v,  is  in  gerrafiee  animals 

Principal  Inirestigator;  Paul  P.  Keinste  ;i 

Otuer  '..n^re  stigBtoTsi     VJalter  L.  Newton,  :  'crrtory  of  Gerafree 
Animal  Research.  I   T- 

Cg'--  ::j  Units:  Laboratory  of  Gernifr  .-;  Animal  Eesearch^  MIAID 

Serial  Ko.  HIAID-ili; 

f.Iai^  Yo;.:.o  (oc.laadar  year  1959): 


L'otal: 

1  1/4 

i*rofessio;ial: 

3/4 

Otijer: 

1/2 

Projej'-i  Dsscrip'&JLon: 
ObjeG;i,ivas: 

'iO  estfiblisli  helminth  iiifsctiond  :.,:  jeKifree  as^istl.,,  g:,  ..:.:...- 
'arobl'3:as  involving  host-'parasite  relatic.  .i„  miti:i%iong  i^nune  tq-- 
spons2,  and  pathology  csn  be  studied  i:^  '  -i   absence  of  other  co:;V' 
pi  icat ing  microorgani  sms . 

Mc_tho45_Em£ig2M° 

larvae  are  reared  to  the  iraectiv^  .';tage  imder  a:)jeiiic  con- 
ditio<!3i,  and  eggs  and  larvae  are  also  ii,  :u.ated  froa  natural  sources 
and  r2-3dered  axenic;  these  are  used  to  ;,at'ect  gerafree  arjimais. 

;?ermfree  mice  hs¥e  bee^i  :;\x<zeessiu\.\.Y   infected  with  Neaato-^ 
iIlfci2.-L.i§s.  dj^_ius  larvae  reared  axenicallj*',;,  and  the  course  of  the 
infection  so  far  has  closely  paralleled  .;iiat  in   coiwentiorjal  coh- 
trol  idee.  Previous  studies  have  shown  thst  this  neaaatode  will 
net   deirelop  to  the  adiiit  stage  in  the   conventioaai  gidnea  pig  {bs. 
atiiorjial  liost),,  but  will  do  so  in   the  ge:,T;free  guinea  pig. 


"  2  "         Serial  No.  NIAID--I21-G 

-SlgRifijcaRce  to  tbe  Prograa  of  the  Isistitiitg.s 

The  successful  infection  of  a  iiormal  host  viitii   a  nematode 
parasite  under  gersfree  conditioiiSo,  togather  with  the  f isfsding  that 
this  organism  ivili  devreiop  in  a  germfrci  abnormal  host  but  not  in 
its  conventional  counterpart  presents  a  projsisiKg  tool  for  study- 
ing factors  involved  in  Hatural  resista^isej.  in  host  specificity^ 
as  weii  as  in  imiuune  response. 

Proposed  Course  of  the  Project; 

The  comparative  patliology  between  convesitional  and  germfree 
mice  is  to  be  studied.  It  is  also  plsi^.:ied  to   attempt  to  establish 
the  infection  on  a  coatiiiuing  basis  ia  i!ie  germfree  environment 
through  successive  generations  of  host  and   parasite  and  to  follow 
the  course  of  the  infection  under  such  conditions.  Nutritional 
factors  relating  to  infection  will  be  o;ie  of  the  first  areas  to 
be  investigated. 


included  -  Yes 


Serial  No.  NIAID42i"G 


PHS-NIH 
Individual  Project  Report 

Calendar  Year  1959 


Part  B.  Honor Ss  Awards.,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Newton^  Walter  L.^  Weinsteinj  Paul  P.^  and  Jones^;  Myraa  F.  A  com- 
parison of  the  development  of  some  rat  and  mouse  helminths  in  gerci" 
free  and  conventional  guinea  pigs.  Ann.  N.Y.  Acad.  Sci.  78:  290-3065 


1959. 


Honors  and  Awards  relating  to  this  project;  None 


Serial  No,   MXAID-i21-I 
1-,     Patrayitic  Diseases 
2„     Helraisithic  Disease;- 
3..     Bethesda,   Marjfland 


PHS-NIH 

Individual  Project  Report 

Calendar  fear  i%9 


Part  A, 

Project  Titles  Pathological  physiology  of  worn  iafectionSo 

Other  Investigators s  William  B„  DeWitt 

Cooperating  Units?  None 

Man  Years  ( calendar  year  1959); 

Total!  3/4 
Professional?  1/2 
Other;        1/4 

Project  Description; 

Objectives; 

In  the  course  of  previous  investigations  portal  hypertension 
and  esophageal  varices  vere  found  in  mice   infected  witfc  vSchistosoma 
mansoni..,  The  pathology  and  liver  function  test  dsrangemeat  -were 
similar  to  those  encountered  in  humans.  Present  sti^dies  have  t^^'O 
major  objectives;  1,  To  deterraine  the  specific  atlaiogy  of  portal 
hypertension  in  mice  infected  with  S,  mansoni,  2,  Since  portal 
hypertension  has  never  before  been  produced  coofiste?!!  ly  in  any 
animal  an  attempt  is  being  made  to  do  so  in  dogs  and  monfrays. 
New  surgical  techniques  could  then  be  developed  and  changes  in 
liver  physiology  could  be  in^'■estigated•, 

Methods  Employed; 

Changes  in  the  portal  circulation  of  mice;  dogs,  and  monkeys 
are  studied  at  intervals  follo-^j-ing  infection,  by  dissection,  by 
raeasurement  of  portal  pressure,  by  X-ray  iollmnnq   injection  of 
colored  latex  into  the  system,  and  by  the  study   of  iirer  tissue 
sections. 
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A  syEds-ese  that  closely  xesssbles  h@pato-spl®islc  sehistos©- 
ffilasis  Ik  haaaas  was  T8pTMuQ@i  m  raias^    Dogs  aad  soBkeys  fes^e 
bsea  iafected  for  2  yeas-s  witb  S„  iagesicws?  sad  S.  aaasoal  s-e- 
speetlTOly  in  ara  attempt  to  ji-epredaee  this  syMtmB  ie  a  larger 
aalEsalo     Thus  far  asitlies'  psrtsi  ^ypertoasioa  nos"  collateysl 
©iTGUlstioa  have  be®a  produced. 

Sioaificanee  to  the  Frmrm  of  tfee  lasSitate; 

Scfeistosoffle  infect ioEg.  ia  isberato^'y  asliasls  provide  a  ®©®as 
to  stiii^y  cirrhosis,  eeUaterai  ^ii-calatlea,  aad  a^ioai®  ^tabolissso 
Portal  hypertensioQ  bss  aeves^  besa  c©asisteatly  prodece^  'ia  sa  aiaisal 
Mfofe,  m4  this  is  ©f  iater^st  is  the  eati^e  field  of  TOdieiae. 

|ffM28|i.C0Hse..oL£i:g|Qcts. 

Coaiiau©  stu^Sy  os  tfee  pathology  of  sc^istosws  iafeeti®2S  is 
m  attempt  t@  (SstQsiHiii©  tfee  caase  af  tfe^g  (sSevelfp^st  ©f  pes-tsi 
hypeftsragioffl  is  ®ic©.     Attsspis  sf©  bsiag  m^e  t^  ^sptoidi&Qe  the 
!j0pato<^splaale  sjni-s-ms  ie'^ags  asd  ^©akeys. 


•Pan  B  iaeSM.d©^  -  ^es 


Serial  I^,   N£AID°121-I 

Individaal  Project  Hepost 
Caleadas-  Year  1959 


Pas't  Bs     Hoaors,  toards,  aed  Publieaiioas 
PublicatioBS  other  thau  abstracts  faosi  tSsis  psoject; 

DeWitt,  ¥„  B„  aiki  Wars-ea,  K„  S;     Hepato^spleaic  schistoscjaiasis  ia  raiea» 

l^affffeo,  K,  S  and  DeWitt,  W,  B,  s    Esoplisgeal  ^a?iees  ia  alee  isifected  vltii 
Schistosoaa  aaasoaic     Prroc,  6th  Isteraat.  Cosgs-o  T'xopc.  Med„  &  Mala3ffa„ 
in  pn^ess. 


Serial  No.  aiAID-12l°J 
I,     Pax8sitie  Diseases 
2c     HelGsiatSiie  Diseases 
3„     ^t^esda.  Ms^yisBd 


FBS-NIB 

ladiiridnal  Project  Beport 

CaXeoda?  Year  1959 


PaTiAo 


Project  Title:     Sepias  pTOtela  studies  os  ger^tree  aairaais  iafected 
with  vayious  parasites 

Priseipal  Zat^esti^a^o^s    Hilliass  B,  DeHitt 

Othe?  Iaves$igato?ss     Noae 

Coope'jra4ieg  Oflitss    Labos-atory  of  Gen-af-ree  Miaal  Ressai-ah,  NlA!Doll2 

Mas  Yesrs  Ccaieedos-  yeas*  1959}' 

Totals  1/2 

Ps-ofessioaais    1/4 
Cthen  1/4 

P'^oject  Desciriptioa; 

(fojectiyesi 

To  detes-Ejiaethe  ©fleets  of  a  ge'.rafrea  ea^iToeaeat  oa  the 
relative  dists-ibution  of  vayi©as  pTOteia  eosponeats  of  ge^mi-xee 
gulQea  pigs,  eice,  sdd  otbej;-  ssail  iabo^stoTy  aniaalSo     This 
work  is  belag  dose  to  obtain  base  liae  vaiaes  ia  p2'epa'a-&ti©s  f©T 
eositessplsted  serologic  sttsslies  on  the  pathogeaesis  of  psTssitic 
iafeetioiJS  ia  gerafree  hosts, 

Methods  E.ss|tiQy_ed  s 

SQtvm  froa  aoiaais  Eaiataiaed  ia  gQ-xstr&e  tanks  ou  a  stsrilised 
!ratioa  is  ec^ps^ed  %?ith  tlist  obtaiaed  i's'cm  saiisals  hoiised  ia  eoB!;i'd0°- 
tioaai  eages  aad  gi^ea  the  ss^e  s'StioSc     A  thi^d  group  of  saiBjals, 

hossed  £a  eoa^eatioaai  e^iges  ssd  fed  a  eo^i^rsial  psl£<8t  diet  is 
also  stadied»    Papes-  eleets'ophoretie  studies  as-e  es^^'ried  oat  acco'i'd- 
lag  to  staada^rd  techniques. 

The  le'dSuHs  of  studies  on  IQB  guises  pigs  isdicate  that  the 
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total  SQTmi  protein  coatent  is  siarkedly  Isanered  and  t&at  th@  alphn 
globaiirs  cc^oasat  is  sigaificaatly  decs'sesed  due  to  t&e  go-*iafs'@0 
eoQditiono     Oa  the  othet  hsad,  the  psieeatega  of  g^^a  globuiia 
does  rsot  appear  to  be  altered  by  tfee  geraifres  state,  !«©„   it  -i^as 
ao  lowsT  tfeaa  that  of  conveQtioQal  aniraals  f<sd  oa  tbe  special  steri- 
lized gersfree  diet„     Iq  both  groups,  boweveT,  Ifs^get  ga^ja  glofeulia 
levels  ■yere  obtained  than  were  fouad  ia  coavaatioisai  asiaais  taaia- 
taitied  oq  the  usual  labcrato^y  station. 

Expcri^aents  with  siee  iadicate  that  the  sera©  proteia  picture 
is  Bot  greatly  aite^^ed  by  the  geresfi-ee  eaviroosBeflto     It  ^ms  foaed, 
ho^rgver,  that  the  total  seraa  protein  level  of  mice  obtained  frc^ 
the  regiaiasr  NB3  animal  coioay  was  sigaificaafciy  higbes  thas  that 
of  eoQventional  aice  aaictaiaed  ia  a  special  "cleae"  eaviroamat 
{free  of  parasites  b«t  aot  geraifree)^ 

Siqaif icance  to  the  Psesras!  of  the  Institute; 

Before  the  effects  of  pai-asitic  iafeetiofis  oa  the  s-olstive 
distsfibulioa  of  sersis  p^-oteia  coapoaeats '  of  the  ges^fsfe®  aaicsal 
caa  be  studied,  it  is  first  aecsssary  to  egtsfeilish  baseiiae  vaiRss 
is  the  aKenifially  'reared  asiraal.  It  4s  hoped 'that  se^usa  pfoteia 
stadies  oa  anissals  sxperiesciag  for  the  fis'st  ti^ae  the  iavasioa 
aiHi  developseat  of  p8!r&sltes  Fill  shed  light  oa  the  kole  played 
in  the  defease  of  the  host  by  cireulatiag  aeitibodies  associated 
%^ith  the  various  global £a  cctspoaentSo 

Progosed  Coarse  of  the  Prelect g 

The  pj?08eat  study  is  to  fee  este^ed  to  detesaiae  the  effects 
of  age  aa^  various  autritioaal  factor's  oa  the  relative  distriba- 
tioa  of  the  serssa  p/otela  coapoaeatSo    Later  the  respoase  to  ia- 
fectioa  vith  a  variety  of  pax-asites  «?ill  fee  aeesayed. 


Part  B  iacluded  - 


1„  Parasltie  Diseases 

2,  SeliaiBtllie  Diseases 

3,  Setbdsda,  MarylaeS 


lodividnal  Project  Beport 
CaleodaT  Year  1959 


Part  Ap 


Preject  Titles  Effects  of  natritioa  oa  ehesetfeerepy  of 
parssitic  diseases 

Priecipal  Investigator:  Willis^  B.  De¥itt 

Other  lavostlgatoras  Kona 

CooperatiBgOaitss  Laboratory  of  Parasite  Chessothes-epy,  KIA3D-i3i-D 

Maa  Years  (eslesdas  year  1959) g 

Total g  11/4 

Profess iouais        1/4 
Othea-s   '  1 

P?ojeet  Doscriptioii; 

<^.ie€tiyesg 

To  detGs^ias  %^@ther  tho  i^uts'itioia  of  the  host  ess  iofluefise 
the  efficacy  of  parasite  eheHotherapyp. 

Methods  EBj?leyed; 

ADiiBais  rasiotaicod  osl  defised  diets  eitber  ssriched  or  d@f i- 
cieat  in  ee:rtaia  cotapoeeats  are  exposed  to  a  siQ^i@  $peei@s  of 
parasite  asd  the  developisg  iBf^etioa  is  trestei  dither  in  the 
pfepateat  oi;  psteat  petiodso.     The  iafiaefi^.e  of  the  diet.os  treat- 
teeat  is  .^eteraiaed  b^  il)  tfe©  reductioa  of  the  fsw^es*  of  psresites, 
C2)  cof^itioia  of  the  parasites.   C3)  f^issjtfe  aad  sa3-?ivai  of  the 
host,  acd  C4)  pathologie  eonditloss  developisg  Iss  the  hsst. 

Majtay  Fiadiacgs; 

The  results  of  3  espsrisieQts  isdicate  that  the  effi«aey  ^  •' 
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of  stab©p!i®Q  .(.'^BiKJiQ)  therapy  oa  msttwse  Sshlstpgoaa  aaaseai  ie- 
feetions"  ia  ©its  is  grestiy  es&ssced  by  feediag  the  eiice  os  aa 
©ariebed  seal-a7atljetie  diet  eeajtaiaiag  S^  aislaai  preteia., 
TH®  ■^orm  redKcfc.'oc  ia  ssice  os  the  eea-iefeed  diet  was  8*^,  9^, 
aail  66%  resp8st(ir©ly  as  ecspaxsd  with  redestioos  of  5%,  12^, 
ar»d  I^  ifi  siee  osa  cocsserclal  diete 

SigBificaflce  te  the  Pyogrsa  of  the  IfistJtote; 

Siace  parasitic  isfecttons  occur  sost  frequsstly  in  bselarard 
areas  ^ere  Kalaut-jitioa  is  also'  prevaient,  it  is  aecessary  t& 
■det«2^iBe  the  relat.'oa  betwesa  the  autritioaal  status  of  the  people 
a£d  tfee  resnits  obts'sabie  hy  e^®p.otfeerapy«    Fsilasre  of  ehe^QtEjea-apy 
is  3  eo;^o»  e^perieac^  ia  sisch  areas.. 

Fyopossd  Soayse  o/  the  ?yo.!©etg 

The  preseat  study  \%  to  be  ©steeded  to  deteraJH©.  the  spesif is 
mstrltioaal  .fsstors  ia^Jivs^  ia  the  enfeasceissat  of  Fuadia  effioeey 
ie  s©f9istoso9i3sis,     Ot.'isr  dregs  Uisd  fo?  the  ts-eatseat  of  this 
au^  other  psrssitic  diseases  %?iii  hp  ieirestlgated  aader  sieilar 
S2£p€ri^3stsi  eosditioos. 


•Pes't  i  ificiaded  - 


1„     Paras it ie  'Diseases 
2,     Eelsisthic  Diseases 
3„     Sstl^esda,  Msryiasd 


ladi^idasi  Psr&ject  Kepo-ft 


Project  Titles    Effects  of  itsprovisg  the  autritioa  of  raalaoarisfesi 
-  pe©pie  isfeeted  vfith  .^liMtosjMa  lSss£Sl 

Psiaelpal  lavestigistor?    Wiiiisa  Be  OeWitt 

Other'- lavestigatoi'ss     Hoa® 

Coepe^atiag  Oaitss    D?^  Jose  Oii^sr-Sonsal^es,   Ssiieol  of  ladiclas, 
■  Saa  Jaaa,  Pue'rto  Rico  aed  Br,  EdasTdo  iedisa,  . 
Sio  Pied'xas  Hospital,  Sio  Piedras,  Puerto  Sic©., 


iicsieaser 


1/2 

F'?efessioffials     1/4 
Others  1/4  ' 

Project  Descriptioa.s 

Object  ivasg 

To  evaluate  tfee  effects  of  px'5>vidisg  aalaoMrishssi  psspl®  ia- 
fe«t©d  %yit!J  Sshijgtogs^a  agasQai  i7it!i  ea  .esriched  diet  seetaisSag 


MaleouyisSsed  people  suiietinq  £-£&&  seklstoscaiasis  are  gives 
h%h-p-rateia,  fjigh-caiorlc,  ^ItsslE-eariclasj?  fo«Jd  ©fer  aa  ©i^tesded 
period  so  that  tfes  sffects  of  the  isapro^sd  diet  ©s  tfeelT  well-beiag 
ssid  Oia  tfee  parasitie  isfeetioss  saay  b®  deteiraisedo     Sssels  fsstoa-s 
as  tfee  followieg  ax®  ^se'r^sd  fesfor®  aad  ®t  i?®2fioss  intesvals  aftsa' 
th@  pat  lasts  are  gi'?ea  th@  em'lc^&d  4lets     CD  ^trltiogal  stati'ss 
as  detss^ised  by  physical' es^isatioas  @fid  bioeh@s£ssi  tests,  (2) 
«gg°j>'i-odactloa  aad  viability  of  eggs  of  tfee  pri'asit©,  (3)  aitifeoS^ 
loveis,  (4)  skis  sessitivity  to  ge!jisto$e^s  aRtigsQS,   <I5)  iatestissl 
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uptake  of  essential  autrleats,  C6)  Ixvesf  faaetioa,  ss  deteaisiaed 
by  BSP  aud  thyEsol  ta^rbidlfey  ®88S«y^^gats  eo^,  {71  IHet  biepsy 
estaainatioas.     After  tfee  effects  of  tfee  isprOTed  diet  on  the 
health  of  t!ie  patients  ha?®  h&m  ^eteiisineS,  th&  pstleats  Fill 
be  given  a  staada:rd  coarse  of  t^ireatssest  so  tliat  the  effects  of 
the  isp^oved  eutritioo  on  the  efficacy  of  the  drug  eaa  be  detes-- 
ffiined.     Suitable  coratrel  patients  m'B  iike'^ise  to  b©  studied. 


Sijice  this  project  has' just  been  initiated  ao  coaciusioas  ©ay 
be  draws  at  this  tits©, 

SlgHlficarice'  %s  the  Pa-ograa  ef  the  lastitwteg 

This  project  is  a  direct  ©xtessioa  of  sisae  of  ear  feasic  .iaboss 
terry  studies  %/lilcfe  ledicate  that  the  sorsai  grofiytk  sbiS  dstrelopseat 
of  scSaistoseses  is  preveated  ^ea  the  esperissatal  feost  is  giwa  s 
defieieflt  diet,     Meay  of  tfe©  woirss  r&ssalfli  s®:iiu©iiy  isssstBre  s&i  arc 
Bsabie  to  ps'OilMce  @ggs,  ^iclsasfe  isportsst  facto-fs  ia  tfe®  path©" 
geaic  caeclsaai^a  of  schl3tos@«siasiSo     B^  itsfoiT^atioia  is  available 
co&Q&rninq  the  iQt®?2'@.iatio£3  of  dist  skd  sslilstoscsiasis  is  Sstassssis, 
If,  as  has  feaea  shc«ra  io  ©siaal  expesrisests,  the  efficasf  ©f  ta-sst- 
®©at  of  schistososiasis  ia  Masaas  caa  •'be  greatly  >ohaBe®{3  bj  pre- 
tridlsf  as  earicSsdd  .dist,  it  i^ostid  bs  a  s^&r  aecbaplislss^at, 
ks  to  date  jso  satisfactory  trestts@Qt  &i  tk@  <Jis8as@  Eas  beesa  dis» 

Pgopgsgd  Coars©  of  the  Proje?,tg 

"Shs  pr&js«t  will  h®  passus^  alosg  tSS®  cow^so  Se^^isated  afeo^o„ 


Payt  B  iiscladed  -  Ko 


Ss-rial  m.  MAM::}M;M 
■  I„     PsrasiSle  Diseass 

3«     ^t&©sda,  Ma-fflaa 


iKdividaal  Project  Sepext 
Csle^sr  Year  1959 


Prsjeat  Title; 


■  rxfic 


toaoisaa  Bstabolisss  aad  toxicity  ia  s'©latioa  ts 


iiciator;     Es 


irj  of  Se 


Gooperatiag  Oaltss     Laberat®; 

Postgraduate  M'Sdicai  SsM©&i,  Lesd©^,  Ei^flasM!! 

Sss  laax-s  (caleadas"  year  i%9)s- 

Total;  3/4 

FrofessioaQls     l/2 


the  r^latioa  of  s^qbI®  tosisity  to  Esspstsc  s^a.  'is© 
^stsboiisp  of  saaosi®  in  the  bevel ,  liver  aad  teaia,  ssd  the  ass- 
ssge  of  s^osia  across  tissa©  hw£-ti®^iSc 


StiKly  ill©  effects  ©a  asssals  tcsaieity  ©f  ©Ky^ss  deficleasy, 
vairieas  types  ©f  liver  disease,  ^stabelic  IfifeiMtss-s,  asd  e^- 
poaeds  kso^wis  to  csBse  or  sgg'i':QV@t€i  fe©patic  scaa^    -feTCStigat© 
tise  effect  of  bl&oS  pE  ahm^e-m  tfes.^ists'ibatloa  of  ^®9sia  m 
patients  ia  hspatie  eo*@  aad-'tfes  effect  oa  thsfe  sQaSal  stateo 
St^y  s^oaia  pxe^sseties  is  tho  tscfflsi  fey  asfag  gsrafa-ee  aslsslSo 
Ths  specif  Je  ^©thods  s^i®ystS  sti-s  ^st©r;aiBati»a  «sf  S^g^g  «5^  ^" 
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Ha.fo^-  Fiacliegsg. 

Hypouia  markedly  iscrsases  the  tosicity  of  amsuoars, 
othes.'-  factors  have  been  studied,  bat  have  had  only  a  slight  ■effect 
on  ammcaia  toxicityo     Metabolic  pH  cSiaages  cause  aa  acute,  rsrdis- 
tribsitioa  o£  ammOEia  m  patients,  hi  hepatic  coma,   but-  h.ss/e.  :ao 
effect  on  the  mental  state  of  tiJese  patients..     Bacteria  are  the 
major  cause  of  auimcsnia-^formatioa  in  the  bO'j'rel„ 

Signif  JcaHce,  t%J;_he.^Pr.ograiii  ef  tSie  lestituteg- 

Eypoxia  is  a.  frequent  coacoraitaat  of  liver  diseases,,     itemonia 
toxicity  is  generally  considered  as  the;  primary  cause,  of  lieaatic 
coma,     'riserefore,   the  ase  of  oxygen  as  therapy,  ia  hepatic  chma  has 
been  recommeiided  o.n  the  basis,  of  'tlie  above  £iadiHgs,>     Mcr!^;  -i./itEi 
other  factors  bas  mtlicated  tMat  a'jBaonia  alqae  is  not  tfce  ca,ti!se 
of  aepatic  ©esa,-. 

Proposed  .CoBrse  of  the  Project  %■ 

Study  the  effee.t  of  aiissossia  on  cerebral  oxygen  up,tal?e.  in  a 
larger  aaisBai  (dog  or  cat).     Stady  the  effe.ct  of  aaojiia,  apd,  ani" 
mojjia  ca  cerebral  glycolysis  ii%  tlif ' mouse '^ '   Continue  iavestiga- 
tioas  icjto  factors  that  may  aggravate  aDimoEia  toKscity  ahd  study 
their  biociiieEsistry.     SKamioe  ammoaia  productioia  in  gerasfree  bm-rel 
by  in  vitro  methods. 


Part  S  iaclisded  -  Yes 


Serial  i%,,  mm-l2l-M 
iGdiB-idaai  Project  Seport 


Pagt  B      Hosjors,  S'&mtis^  asd'PuMicatioas 
P^Mications  other  tijaa  sbsts'scts  frc®  thi£5  projeoti 


iffl  the  disftsrifeisitiea  of  aasionis  be.t'S'S'aea  blo'o^'  aed  f^ereferosisifaal  fluid, 

^tlsas,  Do  So  asjd  Ifarxea,  K.,  Ss     A  eolo^rimsts'ic  ^thed  fox  the  lasasargasat 
©f  th©  fesie  asssojiia  of  tfea  ssouses     the  effset  ©f  giHtssie©  «3  th©  'tstal 
Esasas-able  SKsofsia,.     fech,  Bieofeesso  &  Bloph^So ,  Sis     377 -SSi- .1959, 

yarr©E.  .!(<,  S  sad  f-^rtm,.W^-'L^i    Ps2rtal  asd  peripheral  feSotsd  assEsai® 

19?;     T17-T^/  19590 


Hosors  ssd  A-K^ards  reiataeg  t@  tliis  project; 

Dr.  .Keeaeth  S.j¥82T9s  received  Sipl<^@  of  Txcpieal  ledicias  and  Ejgisse 


Dtc  Ksusetfe  S  Ma^res  Hoscs^arf  Sesesrci  FeilsK-r  -  Pos^graduste  Medical 


serial  No.  NM|0rl23"A 

1.  Psx-asiti©  DS&gases 

2.  Physiology 

3.  B&'&h'ssdas  Mayyiand 


Individual  Project  Expert 
Caleadas'  Yeas-  1959 

Part  A, 

P^ojeet  fitl«;  Fundai»fiital  pfeysioi©gi©al  aad  biochssical  studies 
©a  payasitesy  intsnE-sdiat®  ijosts^  aiad  parasitizsiS 
aniisals. 

Principal  invastigatosrs     Thsodor  voh  Brand 

Other  isstfsstigatorss     Tsyssa  I.  MaresdOp  Elsaa®!"  J.  Tobie,,  Patricia 
A.  McMafioH;,   laiis  B.  R*  B&^man  (Gaest  Worftsr,,  fros 
saber,;'  1959) 


Cooperating  Units;     1.  SaetioK  on  Steroids^  Labojaiory  of  Chsaistrys, 
NIAMD. 

2.  Laboratory  of  Histology  arad  Pathologyo 

3,  B«partssBt  of  Pharmacology i,  Msdicai  School p 
•Louifiiajsa  Stat«  Dnif^rsitys  Nsw  telgansa  La„ 

Mai3  Ya^ars' (calendar  ysar  1959); 

Tots 3 s  4 

ProfGssiosiais     2J^ 
Others  iVz 

Project  Eteseriptiois; 

Objectives  g 

Th@  objBctive  is  to  gain  ksiowlsdg®  on  th®  ch«iaical  cosapcsitioa 
ant'  th®  EstaboiisBs  of  parasitas^  istsrs-adiat©  tostSj;  aad  parasitis®d 
anIraalSo 

Mgtjiods  Eaplovads 

TrypaBoioaas  ara  cultivated  iis  wholly  fluid  sadia  aad  thsir  ability 
to  utilise  the  Bora-redssciEg  disaccharid©  trehalose  is  studied  by  ths 
glucoE®  oxidasfe  and  rslat-ed  BEsthods.     Qussititatii?©  determiaatioas  ar© 
Bsad©  of  the  calcareous  corpiaseiss  of  Taesia  taeaiaeforais  arad  Cj^sti- 
cer^ps  faseioiai-is«  th©  latter  being  obtaiasd  fros  the  Seetioa  on  H©1- 
ffliathic  Diseases.     Ths  tissues  of  the  worms  are  destroyed  by  alkali 
and  tfas  eorpascies  purified  -bj  diff©r@atiaj  ©eatrifugation.     Soms  tape- 
worms are  fix-adg  .$«ct£oa®d  and  staiwed  by  various  tschaiqKSs  to 
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desBOSistrate  histoctemcally  some  ©f  ths  eorsstitaents  of  th«  cot- 
pasclss.     SoiE®  of  tfeffi  Bsatarial  is  ieyss^S'i!  ©v«3r  to  'the-  Lab©«'at©ry 
of  His?.ology  and  Path©logyo  NIDRp  for  ^aSiaborati^©  X=>Fay  and 
eiactrsia  diffraction  stcdiss^  as  raeli  as  'glset^OK  Mcroscopic 
studieSo     Th®  phospholipids  of  th&'  t.5so  tape'^rarss  ars  isolated 
and  fraetioiia?,.5d  by  a  variety  of  £©€hraj.qsi«)Sp  incliading  diffs?- 
®ntial  hydrolysis^  chromatography  on  silieic  acid  coluansg  and 
othsxss  tSiey  a?s  aaalyasd  for  ?arioMS  constitusrais  by  a  great 
variety  of  differftRt  ehesaical  tsehniquss.     Fresiiiy  isolated 
liv©ir  fiutes.9  spsclESsKS  starred  ia  axessie  surrouadirngs  with  and 
i^ithout.  subS'Sq^snt  f&ediag  (obtained  from  the  ftepartmsnt  of 
Pharmacologyg  LSU)  ar®  stiyJied  histochaiaically  for  giycogea 
distributioB.    ,Th$  wnsapoEaifiabl®  lipid  fraction  of  sraaiis  is 
isolated  by  a  saponificatiosrs  pToc&Sure  folios^d  by  ether  ©x- 
feractioffi  ®M  tu?rs@d  over  to  the  Section  on  Steroids^  NIAMDp  for 
isolation  aad  ideiatification  of  steeois. 

Ma.t  ojL  -EIMI  Rfls : 

No  caicarsoas  corpusci®  gradiant  exists  in  T.   taeaiae- 
fortais;  th«  larval  foyai  contains  tKlce  as  much  calcareoas  matsr- 
iai  as  'Sha  adult.     A  eonsid&rabl®  susount  of  calcareous  material 
disappears  iipoii  anasrobic  ifieubatiou  of  ths  wo^asj,  sspaciaily  at 
pH  b®ts©«n  5  aad  69  Ivsss  uisds?  asrobic  isicubation  ot  at  alkalins; 
pH.     Thg  ealear«ous  corpus©l«s  srs  asorphousj,  but  upon  heatii^g 
with  KOa  both  apatite  and  brueit^g  crystals  ar®  fo^ES»!d,     Ths  phos- 
pholipids of  Cs   fasciolajr_is.  and  T«  ta^ni  agtf orsBis  eostaia  .abosst 
88  psressst  glycerol  phosphatide.     S>£?i&£-  and  ©thareolaains  d®-- 
tsnaissatioiss  indicate  that  app^osisuately  half  of  the  qljtswol'- 
phosphatide  is  rapyessatftd  Ly  saphalin*.     In  eoilaboratioss  with 
th-e  SectiOFs  ou  SteroidSg  NIAMBp   it  ^aa  shswa  that  ths  ansapoui" 
fiabi©  fraction  of  T.  l8.eBiejifpTOiis  cootaias  96  p^i-csat  cholss^ 
tesrolj,  ■sshil-a  in  ^nigi^a  ^Kpagsa  soste  ?=4?stochoissterGl  i?ss  fourad 
b®sid®s  choiestsroi.     Starving  Fascjola  rapidly  los«  ®©st  of  ths 
glycogsa  pressnt  isi  the  pareischysES  and  th©  fflusclasj;  but  sot  frosa 
tfa®  vitsllaria  aad  ut@yias  eggs.     Th®s«  obss^FatiOBs  as*©  of  is- 
portaBc®  becaisse  they  can  bs  correiatsd  with  physicochesiicai  ob^ 
s^rvatlons  mads  at  th®  Ddpartssnt  of  Phasascoiogyg  LSBg  of  th© 
oceurreacs  of  two  glycogea  ssedificatioras  iR  liver  flukes^ 

SiaBifieanee  of_the_PgoagaGs  to  th;g  Imstitat® ; 

Ths  studies  on  isetabolism  and  chissiicai  cospositioQ  of 
parasites,,  interEsdiats  hostSo  aud  parasitised  aBimals  are  ®ss®b-- 
tial  for  an  understandissg  of  the  pathogsEiasis  of  parasitic  dis» 
eas©s.     Th©y  also  lay  a  foundation  for  a  rational  approach  to 
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In^^stigaiioK  ©f  th®  sE-staboliss  of  ti-ypaiaosoffiBs  will  ks 
continued,     Th©  caiea?e©us  cos-pasci®  stiidies  will  he  teyisisaatgd 
early  ssxt  y®ar  arad  attsiatiois  will  be  direct*)!!  towards  ths  ara-^ 
a®r©Mc  laetafeoiisa  ©f  C,  li^^iola^Jj^,.     Tfe«  phospholipid  studies 
wiii  bs  eoratinusdp     Th-s  Fasgi_e£a  studies  will  be  c©atisi£g«§s,  but 
it  is  ®KE  '~ 


Part  B  iaclMdsd.  =  Yas 


^rm  N©.  MMlg^iaM 


£ayt  JB,     Hoa©rSs,_  Awards^  aad  Publications 
Pablieations  ©tke'S-  thas  abstracts  froa  this  p?©j®ct; 

sit®nphys'iol©gi®o     Zt.sch.  Trqipsmia'd.  Parasitol.  lOt  123-^134  C 1959). 

von  Bs-aadj  Theo^OE":  Neaer©  OatsrssichBng€;n  aas  dess  Gebiet  der  patholo- 
gischess  Physioiogi®  parasitischsr  lafektioMSs.     2t.8©h.  T^opsswsd  Para- 
sit©!,  _  10:  135-146  (1959). 

%'&n  EsBMf,  TheodOTp  and  Tobie^  Elsaaosr  JoSjBson:     Observations  on  th® 
ss@£efooiisss.  of  th®  c!ij,tu:?®  form  of  Tgyptaraosai^  cgEgol®Bss.     J.  Para- 
sitol,  |5;  204-208  (1959). 

WK  Brasses  TSieodo^j,  McMahon.,,  Patrieia^  Tobi®5;, .  Eleaaoir  Johnsons  Itoosp- 
sossp  Malcolm  J,,,  aiad,  Mosettig^  Erich s    Cheiaical  eorapositioa  of  the 
caltwe  form  of  TrypaFSosoina  cruai.     Expsr.  ParasitoJ.  8s  lTl"i81  CI959), 

TOia  Brands  Theodos";     D®?  Stoffwschssl  dsr  TrypanosotS!®n»     Ergeb,  Biolo 
(in  pr©ss>. 

TOS  Brandp  Theodosr:     lafluassela  d®i  taaaanOj  s^tilidadp  ayiiao  ,y  edad 
sobr®  la  acti^idad  patabolica.     Bioiogig  iCbil^}  iin  pi:®ss). 

¥on  Brands  ^li«odo3es  ■Th®  Eetalsolisa  of  tr/paB©seK©s  witi?  special  r®f- 
*sff®ac«  to  Xgypaaosoiaa  cggsl.     P?oc.  1  iBtas-raat.  Congr.  Chagas  DiSo   {ka 
precis). 

Tfeoapsoaj,  Maleois  J.y  il§os®ttig.,  Efich,  and  voa  B^asd^  Thsodox":    The 
aasaposif lafel®  |ipids  ©f  ^§Mia  BMmSsMA  a^^  ^Sl®^  SP-  Elspes^o 
Parasitol.   iin  ps-ess). 

Awards:     Moq® 

Honors;    Tfe®Q«!or  voq  Bsrsad  wbs  asfead  t®  deliwx'  ®Jie  of  the  psrincipai 
lectures  before  th©  Fiyst  latensatiosai  Coagress  oa  Chagas  Dissas®,, 
Rio  de  Jaaeiffo^  Brazil,,  July  i959o 

Tiieodo?  vm  Brand  was  assftesa  to  dsli¥®?  a  loctar©  before  th®  iBstitwto 
de  Bioiogis  JaaHNo®  asd  to  preside  at  a  round  table  coafereoc®  at  the 


°  2  "         Serial  No.  NIAID^123"A  ; 
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:.itute  ef  Pairssitology  and  also  at  the  IssstitHte  of  Physiology^  ] 
Medical  School.,  liaiversity  of  ChilCg  SaatiagOj^  Cfeiles  July  1959, 

Theodor  ven  Bs'asjd  sfas  asked  to  prsseat  foar  lectures  bsfos©  tJi®  Gsaduate  i 

Couss©  in  ftesgatologyp  North  Carolina  State  Ceilegep  asieigte^  North  Cayo"  \ 
lim.  June  1959. 


SsTial  NOo   WIAID--123-B 

1.  PaTSsi^ic  Diseases 

2.  Physiology 

3.  Bsthesda,  MaryiaM 
PHS-NIH 

Individual  Project  Bepora; 
CalendaT  Yeay  1959 


PartAj 


Project  Titlei  Pathological  physiology  and  feistocheraistry 
of  psTasxtic  diseases 

P-i-incipal  latest igaioxs  Teiresa  I„  Mericado 

Other  Investigators  2  Theodoa-  iron  Brarad 

Cooperatiag  0aitss  None 

Man  leass  Ceaiendar  year  1939]; 

Total:       1  3/4 
Professioaais    3/4 

Project  Descyiptioa; 

CHbjectiyes; 

To  gain  a  better  undeyslanding,  by  meaas  of  studies  at  the 
cellaia?  le^ei,  of  the  .pathologic  physioiegy  of  parasitic  diseases 
as  telated  to  ietersctioB  between  parasite  atid  host,. 

s  Emi 


Va-ious  histocljemical  methods  to  study  the  li^e-j  glycogen 
an«J  lipid  of  noTiaai  rats  and  rats  infected  with  blood  parasites 
CBaTtonella  muris.  Trypafflosoiaa  egtsipeTdSB.  T„  eguimsm,   atsd  T„ 
eongolense)  starved  os"  fed  wilih  fructose,  anitreated  or  fi-eated 
with  faeticorteione,, 

Organ  calcification  induced  by  hyiakerol  {dihyds-otachysteyol) 
03-  paTathyroid  horraone  in  noirsaai  "rats  and  !i->ats  infected  t*-ith  Plas- 
modi  tarn  beyghe.i  is  studied  by  mesas  of  histochemical  methods  foy 
the  detection  of  calciura,  especially  the  von  Kossa  methodo 
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Firadifflgs; 


Liver  glycoges  synthesis  'i?as  Bsaffkediy  reduced  ia  aaimaJS 
highly  infected  with  trypasososes  folio^iag  the  adsaiuists-atioa 
of  fytactose  and/  o-r  ^eticortelojse,^   in  talidex  iafections  the 
decrease  was  less  sigfiific^at..     The  degaee  and  patteffss  of  lipid 
infiltration,   unliJce  that  pxevlowsly  dessriljed  ia  raalaria  (gly- 
cogen depletioH  partially  tpveTsed  by  coftlcosteyoids,   and 
Barked  ceatyiiobulas.-  lipid  iefiltratiojj)  j^as  quite  variable, 
being  coasistently  Eioire  p'rosioanced  only  ia  T„  coaqioieEse  iiifec" 
tionSo     Isj  baTtoaeilosis  the  histochesical  picttas-e  s-esessMed  aso-j:'© 
that  of  malaria  but  in  addition  a'i-eas  of  necrosis  accuttM  that 
coBtained  glycogen  e^ea  vmen  tSse  sui:'r©,a&diag  aoa-uecrotic  tissae 
was  glycogei3-free,„     Thus,  e^e^y  irafeeticp  shiMS  pecwliarities 
Hith  ^respect -to  liver  glycogen  and  lipid  and  such  anspecifie 
factors  as  anoxia  mid  adreaal  iavoiveoBeEt  eafinot  be  the  oraiy 
factors  irespofflsibie  for  the  liver  cbaKges,.,     It  is  possible  that 
a  specific  inflisessce  Oiigiaatisg  froa.  tbe  parasite  modifies 
the  resppase  of  the  livat  to  the  j^nspecific  factosrSc     Studies 
on  caleificatioa  so  far  ssggest  a  higher  incidence  of  calciuat 
depositioss  ia  yats  iafected  yrith  flssmai^ium  be-rghei  thaa  ia 
florsaai  s?ais. 

Sigmif icamce  to  the  Progysm  of  the  InstitMtgg 

Basic  cellulaa-  studies  as  the  pathologic  physiology  of 
pas'asitic  diseases  aye  a-  necessity  in  t'-ryireg  to  ssadeystasd 
the  complicated  isiteraetiOR  betweess  parasite  arad  host.     Tltey 
isay  Hell  pa?fe  the  ysy  foy  fHtsi-e  research  di-i-ected  towaa^d  the 
idsffltificatioa  of  a  specific  pssaslte  sub-staace  and  this  woKid 
be  an  invaluable  aid  for  sd^'aace^eat'  is  sheasothsTapy  and  israu" 
nology,. 

Pyoposed  Course  of  the  Project g 

The  preseat  stssdies  on  caicif  icstioa-  yrill  be  cojstiauedo 
Histochesical  studies  oa  the  litres  will  be  ejcteaded  to  the 
stady  of  enzysie  localiaatloa  Ce„g<,   alkaline  phosphatase, 
cytocferosie  oxidase,  etc.,)  dariffig  lirarioas  parasitic  ijifectioas„ 


Part  B  included  -  Yes 


ludividael  Project  Eepo*rt 


Paii't  B;     Honors ,  Awards, ^  and  Publications 

PMbiications  other  thaa  ^bsts-aets  trm  tl^is  projects 

Mea^cado,  Teresa  I„  aud  wo&  Eeand,  Theodors.    Histocfjesicai 
studies  of  glycogen  a0d  lipid  is  sosse  pa'fasi'lic  iafectiotiSc 
J„    Ird„  Ois„ '  ia  prQss„ 


L     Paa-asitic  Diseases 
3o     Bethasda 


PES-MIH 

Individual  Psrioject  Repo-.-t 

CaleffidsT  Year  1959 


EmLIs 


Project  Titles     Biochesucal  meehaaissas  of  energy  EStabolisa  is 
j3&;i'ffEal,   aged,   aud  pas'asitiaed  aElsjals^ 

Prifficipai  Invest igatoyi     Eugesxe  C^  Weljibach 

Othsg"  Invest igatoys?     Hone 

Coopei-atimg  Onitss     Section  of  Aging,  Laboratory  of  Psychology, 

MaK  Yesffs  Csaleisda'r  year,   1959); 

Total;  2 

Professionals     i 
Others  1 

Project  0escriptioQ§ 

The  objeeti'g'e  is  to  iatrestigats  the  biceteasaieai  chamges  ia 
enetgj  fflstaboiism  associated  mth  bioiogisal  aging  assid  psrasitis 


diaa  tissues  wm@  fraetiojiated  hj  jaeehanical  disa-ssptiora 
of  the  cells  isj  appropriate  sedia  aad  the  subcellular  elemeats 
(aitocfio«2dria,   aiaciei,   sol^Me  frsctioa)   isolated  by  dUfes-effitial 
ceatyifugatiofl.     These  cell  fractions,    isolated  simaltaaeoiasiy 
irtm  mvm'&l  aad  pss^'asitised  aaiaals,   as-e  assessed  fm-  theh^  cajsaeity 
to  catalyze  esce'jfgoaic  asd  g-eiated  reactions  of  ojsidati^«re  plsosphory- 
latiofflo     MitochoKdyial  stability  is  evBlmtei  by  detecting  altetra- 
tioas  in  both  physical  aad.effisysatic  propes-tieSo     Itirfaraitochojid-fiai 
sjabstrates  and  cofacto-rs  of  Metabolism  are  detea-asiaed  by  saitabie 
ensymatic,.  chemical  aad  speotrophotosBetsi©  .techaiqaes,     Radioisotope 
procedisres  are  used  to  iEvestigate  aiecSjatalsras  of  osjidatiire  phosphos-y- 
lation  sffid  other  eBsyisatie  reactioaSo      la  coliabo^atioa  with  tSse 
Section  ok  Aging,   NBiH,   siraiias-  stttdies  are  conducted  with  tissues 
froca  aged  a-ats. 
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Majpy'  Fiiidlisqs; 

Isolated  liver,   ba-aia  and  kidney  mi^oeh©«jd'j°ia  were  found  to 
ha^e  the  cspacity  for  sr  appreciable  rste  of  pbosphoTylation  cowpled 
to  the  oxidation  of  esdogeaoas  substrate..     Although  the  satirre  of 
the  esidogeaovis  substrate  is  obscure  at  p'reseKt,   out  studies  ha'5?e 
repealed  that  its  osidatiora  is  linked  through  pyifidirae  niacleotide, 
with  taoieculs.v  oxygen  as  the  ultimate  oxidant„     The  stability  of 
isolated  livei'  mitochofldria  has  been  sh&wa  to  be  related  to  the 
efldogeaoiss  osr'dative  phosphorylation.     The  oxidstioo  of_/^-hydTOsy- 
butyyate  to  PLF  to  MS?  is  impsiTed  in  kidney,   as  weil  as  li'^'es',, 
raitoehond'i-ia  isolated  ir<M  aged  rats.     The  subsequent  oxidation 
of  acetescetate  is  not  affected  by  age,     Mito^hofid-jia  isolated 
favosa  livers  o.t  rats  paTasitized  with  To   egaJRam  are  deficient  ie 
theiu^  ability  to  catalyse  o-sidati^e  phosfshos-yiatioa.     This  deficit 
becoBjes  especially  pyoaoHuced  upon  stors'ge  of  raitoehondTia,, 
These  alterations  in  biocheajicai  eneTgetics  qqcwx  only  with  the 
sarae  levels  of  parasite^aia  at  ^isich  histocheEical  changes  in  the' 
li^er  tissue  "vfere  obsej.-"5?sd  p^eviouslyo 

Siqniziesnea  to  the  Ptrogrsm  of  the  Institiste; 

This  invest igatioa,  in  addition  to  its  obvioas  significance  to 
biochemistry  in  geaeral,  OBtribMtes  to  our  frno^^'ledgs  of  the  si^btle 
biochemical  changes  in  energy  raetaboiisa  associated  vith  parasitism^ 

Proposed  Course  of  the  Pro-lects 

Djsring  the  forthecesiECi  year  bioclsaaical  studies  of  senescence 
temporarily  will  be  discontinued.     Efforts  mli  be  directed  toi'rard 
a  deeper  understanding  of  the  basic  bicchesaistry  of  sjitochoadria.i 
The  studies  of  biocheraicai  energeties  in  parasitised  animals  will 
be  continaed^o 


Pan  B  included  ~  Yes 
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Bi     Honors,  Awairds,   arad  Publications 


Publications  otSier  thasj  absts-acts  ir(m  this  projects 

Meiubaeh.   Eisgene  C,   ared  Ga-rbiss,  Joel;     Ofeida^i^e  phosph-oty- 
lation  in  raitoch'md-ris  from  aged  rats„     J.,   Biol,  Chem*. 
2M°     412-417,   1959„ 

Weirabach,  Eugeae  d     Stability  of  oxidative  phosphor^latioR 
aEd  related  reactions  ia  isolated  li^er  rait-oshoadyiao 
J.   Biolo  Chem.  234?     ISP0-15e6,    1959. 

WeinbacS^,  Eugene  C„  ead  Ga?fous,  Joels  Coenzyme  A  content, 
and  fatty  acid  oxidetion  in  Iwe-x  and  kidney  mitochondria 
frcai  aged  rats,,     Seroatologia,   in  press„ 

Bonors  and  M&'Ms  'relating  to  this  projecti 

Ds\   Esagene  C.  Weinbach  was  invited  to  seT^e  as  an  ad^iso? 
to  MHO  Scientific  GroJip  on  BilliaTziasis  in  Gene^-^a,  Feby^ary, 
1959. 


Sesriai  No.  NZAID^iaS-^) 

1.  Parasitic  Disaasss 

2.  Physiology 

3.  Bathesdap  Mairy]Land 

PHS=I3IH 

Indi vidua i  Project  Esport 

Cal®Bdar  ¥©8?  1959 

SMLA- 

Patiject  T.Ui®:     Biology  of  trypaaosoj^s. 
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Others  J2 

Project  Deseriptioffls 

OM®cti.v®s,; 

To  clarify  the  life  cycle  of  T|IHSS.HiE  rawpli  ift  reiatiosi 
to  its  vertebrate  asd  iisveriebrate  hosts. 

Mg|||ods.^Bloieds 

Six-day-®id  rats  and  E&odHius  pro  lisps  ar®  ussd  as  hostSo 
A  ©olony  of  R.  mMM^  is  saintaieed  aad  T.  gaggMJ  is  aaiss- 
tain®d  iji  :2|t^, ,  Bats  -ar®  infected  in  two  wsys„  artificially  by 
inoculating  culture  raatsrial  iPg  aad  Raturaiiy  by- siiowiag  in- 
fested B.  proliaus  to  feed  on  thejs.     E,  ayolixus  are  also  in- 
fected In  tsjo  wayss  artificially  by  iioculatiiig  cuitar©  material 
6v  pS25tl¥@  lecal  Esaterial  fros  S.  pyoUaa,^  iato  the  eoelosaic 
canity  CCOj,^  aad  siatsaraiiy  ay  lil^!^  %t^^  t.©  feed  or  isafecte^ 
rats,.     Infections  in  rats  are  determiasd  by  raicroscopie  ©SSmJ^' 
nation  of  fresh  drops  of  blood  aad  by  in  ,Y.^tro  caltivatioa  of 
blood.     Infections  in  B.  prolixt^s  ar®  detenaiaed  in  sewral  Ksysg 
by  e^camination  of  fecaT  material  and  heaaolyeiph;,  feeding  on  fresh 
rats^  and  by  disssctioa  and  microscopic  examination  of  intestinal 
conteniSj;  hssaolyBph^  and  salivary  glajids.     Freste  frozen  sections 
of  5  microns  are  laade  of  infected  S»  .g|2liSU£'>'  stained  and  ©iKSffiinsd 
microscopically.  ~ 
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MajoX-fi  «di  nqg.; 

Int®stiijai  infi^sioras  of  R.  JBg,olig,ws  can  h%  prodac®^  by 
f«6sding  oa  iaf®et(>fd  snisialsp  but  'Ihss®  inft&etions  hav«  notp  as 
9  t»l%s  r@8«lt$d  ia  gali'rary  glsnd  inf®<stio.as.     Sali^a^y  gland 
isifsetions  mu  fe«  pyodwc®d  by  inocula^iag  eultu?«  ®at*?iai  or 
positiTS  fs«a2  satatriai  feoa  B.  pyglljiBS  ioto  tiJ«  co<8loffi£c 
eavity* 

Flagsliates  ha^  l^san  ic-ealig'gd  »!?ifchin  th©  salivary 
gJands  of  E.  MilMSi,  ^°  tr^Bh  ts&zan^  staia^d  ssctioBs* 

SMB.i£i<eaBeg_o_f  _tfe8  Proq^eiffi  to  tbs  Xastij-ut^; 

Biologieal  stadiss  ar@  a  prsssquisit.®  fos  ssbssqusstt 


Pyop&ggd , Coagsft  of  _tha.|^ls:MLg 

StudiBS  h»gun  ^till  fe«  ©©Htins^d  in  order  to  find  o«t 
under  Khat  conditions  the  cycl«  coisplstss  itmlt  (firom  dig'ssti?* 
tjije  to  hemolysaph)  within  th«  inssct  hosts  aa'd  to  localise  fla- 
gsilates  ia  other  pax-ts  of  the  Sas^st  by  studying  frssh  froaea;, 
staia«d  ssctiosjs.     Studies  mil  fes  iaitiatsd  to  dstsrmiEs  if 
reproduction  of  T.  raisqel.i  takes  piacs  ??ithiQ  th»  ?®rt©brat® 
host  or  if  fiagiieliatss  itiocuiat«-d  iiBssrely  sojoura  there. 
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Project  Titles  Studies  on  toxoplasmosis 

Principal  Investigator:  Leon  Jacobs 

Other  Investigators;  Milford  N.  Limde,,  Marjorie  L.  Meltoaj 
.Anastasia  S.  Stanley's  and  Jack  S.  Rem- 
ington  {to  June,  1959) 

Cooperating  Units  s  Ophthalmology  Branchc,  NINOB 

Man  Years  {calendar  year  1959) 

Total;  5h 
Professional:  Sli 
Other:       2 

Project  Description; 

Objectives; 

The  accumulation  of  data  on  the  occurrence  of  toxoplasmosis 
as  an  acute  and  chronic  infection  of  man  and  animals 5  the  study 
of  the  biology  of  the  proliferative  parasite  and  the  cyst^;  with 
the  aim  of  evaluating  their  importance  in  the  epidemiology  of 
toxoplasmosis  and  in  the  production  of  chronic  disease;  the.  de^" 
termination  of  the  usefulness  of  irasauno logical  tests  in  diagnosisj 
and  the  identification  of  antigens  and  antibodies;  the  description 
of  factors  related  to  the  virulence  of  Toxoplasma,;  and  of  those 
involved  in  susceptibility  and  imnunity  of  the  host;,  and  in  the 
occurrence  of  congenital  disease?  the  elucidation  of  the  mechanism 
of  cyst"forjnation,9  relative  to  factors  in  the  host;  the  critical 
study  of  toxoplasiaieidai  ageats  against  proliferative  parasites 
and  cysts;  the  study  of  the  role  of  hypersensitivity  ia  ocular 
toxoplasmosis. 

Methods  Employed; 

Standard  procedures  of  animal  inoculation  plus  special  tech" 
niques  for  injection  into  the  anterior  or  posterior  chaiabers  of 
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the  eye.  A  microisoiation  apparatus  is  used  for  handling  cysts. 
Histochemical  procedures  are  being  isiitiated  to  compiemesjt  else- 

trois-aicroscopic  work  being  doae  isi  collaboratiosi  vath  NINDB. 
Tissue  cultures  are  used  for  sjorphoiogicalj,  feistochemical^,  and 
electron-microscopic  stiidies.  The  dye  aad  he'taagglutination  tests 
are  used  for  serological  studies,„  aad  the  antigens  are  investi^ 
gated  by  biocheiaical  and  eiectrophoretic  techniques. 

Major  Fiodings; 

The  cyst  wall  of  Toxoplasma  has  been  ionM  to  be  a  compli- 
cated structure  rather  than  a  simple  meirJjrane.  In  brain  sections 
studied  by  the  electron  microscopeg  the  wall  appears  to  be  coja- 
tinuous  with  the  surroundiag  brain  substance;  in  isolated  cysts 
the  wall  has  the  same  appearance  although  it  seems  to  be  a  sep-- 
arate  membrane  when  viewed  with  the  light  microscope.  The  cyst 
swells  in  saline^  and  the  encysted  organisms  rapidly  lose  gly- 
cogen when  stored  in  saline. 

The  ability  of  encysted  Toxoplasma  to  withstand  peptic  di-- 
gestiofi.,  albeit  for  only  a  relatively  brief  periodj  allows  us  to 
distinguish  between  encysted  and  proliferative  forms  in  pro- 
gressing infections. 

By  the  digestion  technique,,  we  ha^fe  been  able  to  discover 
3  additional  cases  of  residual  infection  in  human  uteri  removed 
at  hysterectomy.  The  aost  significant  thing  about  this  finding 
is  that  in  all  of  these  cases  the  dye  test  titers  were  lowj,  1:16 
to  1:64,5,  comparable  with  antibody  levels  fouEd  in  the  general 
population.  ThuSj,  encysted  parasites  can  persist  -e«%s*^  the   i"/ 
extraneurai  viscera  without  stimulating  high  levels  of  antibody-  ' 
production. 

The  conditions  under  vihich  congenital  transmission  of  Toxo- 
plasma occurs  in  animals  with  acute  and  chronic  infections  have 
been  studied  more  exactly.  Contrary  to  previous  reports^  it  has 
been  found  that  Toxoplasma  can  invade  the  foetus  vdthout  prior 
proliferation  in  the  syncytial  trophoblast.  The  occurrence  of 
congenital  transmission  from  chronically  infected  mothers  has 
occurred  most  frequently  with  strains  of  the  parasite  which  pro^ 
duce  late  parasitemias. 

Occasional  spontaneous  parasitemias  have  been  found  in  micet> 
rabbits.^  and  guinea  pigs  infected  with  various  cyst-producing 
strains  of  Toxopiasaa.  Rats  with  chronic  infections  with  these 
strains  do  not  show  parasitemias?  cortisoaized  rats  occasionally 
show  parasitemia.  The  injection  of  hyperimmune  serum  into  mice 
with  chronic  infections  results  in  some  increase  in  the  number 
showing  parasitemia. 
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She  hemagglutination  test  lias  heoii  e-^/aiusted  on  a  variety 
of  experimental  animals  infected  with  virulent  and  avirulent  Tpxo; 
plasma  straijis  and  on  serum  specimeHs  of  doiaestic  animals  submitted 
f.XQB  various  sources.  In  ssoiikeys  a^d  rabbits,.,  infected  with  the 
liH  strain^  ttae  HA  test  became  positive  4-5  days  after  the  dye 
test.  In  the  monkey  thei'e  was  evidence  of  an  early  aatigeHic  pSjasej 
as  indicated  by  hensagglutination-iahiMtion,,  prior  to  the  appear- 
ance of  antibodies.  lu  rats^  the  HA  test  becomes  positive  2  to  3 
weeks  after  the  dye  test^p  or  evea  as  iate  as  10  vjeeks  when  the  in- 
fection is  produced  by  an  avi^ulent  strain.  On  the  other  handj 
pigeoiJS  showed  HA  antibodies  i  or  2  days  prior  to  the  dye  test  re- 
gardless of  the  parasite  strain.  In  nati-rally  infected  dogSj..  the 
HA  test  is  not  as  sensitive  as  the  dye  test.  In  naturally  in- 
fected sheeps  the  HA  test  agrees  very  vjeli  witSi  the  dye  test. 

Various  fractions  of  the  heKsgglutinatisig  antigen  have  been 
prepared.  One  of  these,,  in  contrast  to  the  ^vhole  aatigens  appears 
to  be  stable  on  storage.  Another  fractioa  produces  hemagglutin- 
ating  antibodies  in  rabbits  without  detectable  dye  test  antibodies. 

In  tissue  culture  studieSy  a  relatively  aviralerat  strain  of 
Toxoplasma  ihas  persisted  in   culture  v;ithout  obvious  cytopathic 
effect.  This  strain  is  also  apparently  less  susceptible  in  vitro 
to  the  action  of  pyrimethamirje  than  a  rapidly  multiplying  strain. 

Siqnificaface  to  the  Program  of  the  Institute; 

KBowledge  of  the  transraissioa  of  Toxoplasma  in  nature  is  re- 
quisite as  a  basis  for  reconamendations  for  prevention  of  the  in- 
fection. Continued  Kork  is  necessary  to  explain  mechanisms  of 
transmission  to  herbivores  and  vegetarian  hiaaaia  beings. 

The  analysis  of  antigens  derived  from  Toxoplasma  has  impor-- 
tance  in  relation  to  an  understanding  of  the  course  of  the  dis-= 
ease  and  the  action  of  various  antibodieSj  as  vrell  as  diagnosis. 
Continued  work  on  the  hsKaggliitination  test  may  establish  it  as 
the  best  practicable  procedure  for  diagnosis  of  human  toxoplas- 
mosis. 

The  factors  which  are  involved  in  alterations  in  host-para-- 
site  balance  in  chronic  Toxoplasma  infections^,  formation  and  rup-- 
ture  of  cysts,,  invasiveness  and  pathogenesis  of  strainss  and  host- 
parasite  relations  at  the  cellular  level.,  are  all  subjects  for 
basic  study.  Investigation  of  these  problems  can  be  expected  to 
furnish  explanations  for  clinical  observations  and  to  contribute 
to  a  general  understanding  of  chronic  infections.  This  is  of 
great  importance  in  relation  to  ocular  disease  and  may  also  re- 
veal instances  of  chronicity  in  systemic  infections. 
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Proposed  Course  of  the  Projjsct; 

Attention  will  be  paid  to:  the  epidemiology  of  toxoplasmosis 
in  herbivorous  animals?  the  circufflstances  of  cyst-formation  and 
rupture  in  chronic  iafectioHs;  the  relation  of  cysts  and  dormant 
parasites  to  chronic  disease;  the  relation  of  antibodies  to  par- 
ticular antigenic  components  and  to  persistence  of  chronic  in- 
fections; the  effect  of  drags  on  cysts  and  on  activity  of  the 
parasite  during  cfaronicity;  and  the  relation  of  local  tissue  ira- 
munity  to  the  spread  of  challenge  infections. 
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Part  B.  Honorss,  Awards,  aad  Publications 

Publications  other  than  abstracts  from  this  projects 

LundSj;  M.  N.  and  JacobSs  L. :  Characteristics  of  the  Toxoplasma  hemag" 
glutination  test  antigen.  J,  Immunol.  82;  146-150^  1959. 

KaufmaHj,  R.  K.^   Melton,  M.  L.j,  Remingtons  '^'   S's  ^^^   Jacobs.,  L. ;  Strain 
dif ferecces  of  Toxoplasma  gondii.  J.  Parasitol.  45;  189°i96^  1959. 

Jones,,  Frances  F.p  Meltoa,,  Marjorie  L..,  Lunde,  Milford  N.y  Eyies.5  Don 
E.g  and  Jecobsji  Leon;  Experimental  toxoplasmosis  in  chickens.  J.  Para<= 
sitol.  45:  31=37,,  1959. 

Frenkelj  Jack  K.  and  Jacobs^  Leon:  Ocular  toxoplasmosis:  Pathogenesis^ 
diagnosiSj,  and  treatment.  Arch.  Ophth.  59;  260-2799  1958.  (omitted 
from  1958  report). 

Jacobs.,  Leon  and  Wiezers  Donald  W.  s  Congenital  toxoplasmosis.  Clin. 
Proc.  Children's  Hospital^  Washington,  0.  C.  15:  212-218^  1959. 

Kaufman^  Herbert  E.^  Reraingtonj,  Jack  S.j,  Melton^,  Marjorie  L.g,  and " Jacobs^ 
Leon;  Relative  resistance  of  slow-growing  strains  of  Toxoplasma  gondii 
to  pyrimethamine  (Daraprim).  Arch.  Ophth.  62:  611"6i5s  1959. 

Jacobs^,  Leon,,  Remiagtong  Jack  S.,.  and  MeltoOj  Marjorie  L. ;  The  resist- 
ance of  the  encysted  form  of  Toxoplasma  gondii.  J.  Parasitol.  tin 
press). 

JaeobSs  Leonj,  Eemington;,  Jack  S.^.  and  Meltonj,  Marjorie  L. ;  A  survey 
of  meat  samples  from  swine.,  cattle^  and  sheep  for  the  presence  of  ea-- 
cysted  Toxoplasma.  J.  Parasitol,  (in  press). 

JacobSs  Leon:  Experimental  studies  relating  to  ocular  infection  in 

toxoplasmosis.  Acta  Ophthalmologica  {in  press). 

Honors ; 

Dr.  Leon  Jacobs  was  appointed  to  the  faculty  of  the  George  Washington 
School  of  Medicine  as  Special  Lecturer  in  Medical  Parasitology. 

Dr.  Leon  Jacobs  was  invited  to  participate  in  a  special  conference  on 
the  diagnosis  of  toxoplasmosis^,  sponsored  by  the  Government  of  Denmark^ 
Augusts  1959. 
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Dro  Leon  Jacobs  was  appointed i 

Ghairinaaj  Committee  on  Bsasiness  Operationsg  American  Society  of 
Parasitologists 

Chairmans,  Comraittee  on  Cooperative  Publicatioiig  Conference  of 
Biological  Editors 

Representative  to  National  Research  Councils  American  Society  of 
Tropical  M9dicine  and  Hygiene 

Dr.  L3on  Jacobs  vsas   awar  ed  a  Fialbright  fellowship  for  i960,,  for  re= 
searcli  on  ovine  toxoplasmosis  ia  Nevj  Zealasd, 
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Part  A. 


Pi'oject  Title;;     Studies  on  Sjit amoeba  ^|stol,vt.lcs  and  other  para- 
sitic protozoa 

Principal  Investigator;     Louis  S,  Diamond 

Othes'  Inyestiqiators; 


Cooperatifig  Diiitss     Laboratory  of  '/eteriaary  Biochensistry,  Walter 
Reed  Armj  Institute  for  Sesearcls,  Mr„   Na'^iiliaHiel 
Rothstein„ 

Biophysics  Laboratos-y,.  Naval  Institute  for 
Kedical  ileseareh„.  Dr.;  Harry  T,  Ulersrinan  and 
M5r„  Eramaaael  Kafig^. 

Man  Years   (calendar  year  1959) s 

■Total;  1  3/4 

Professional;         3/4 
OfcJier;  13/4 

Project  Description; 

Objectives; 

■    ^•.     Eataaoe'pa  histoiytiea  a  ad  aa^oebiasis 

The.loKg  raage  objectives  of  investigations  on  E„   histoiytioa 
and  amoebiasis  I'emaira  the  same  as  for  the  previous  year  aad  are  coei- 
cernsd  witSi  the  metabolism  af  the  parasite,  raetlsods  of  diagnosis, 
raechsjjism  of  pathogenesis,   factors  of  host  susceptibility  and  dif- 
ferences  la  strain  viruleasce™ 

Sifjce  the  experimental  solution  of  raahy  unsolved  pr obi ^?s{s  in 
araoebiasis  are  dependent  upon  tl^e  availabii'ity  of  large  supplies 
0^'  £:■_  ^listolytiea  cultiEred  -i/ithout  associated  aicroorcias^isras,  devel- 
opmej2t  of  such  a  culture  fechraique  is  gives  top  priority^     MeaBwhile, 
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until  this  goal  is  attained,  attempts  to  solve  sf:m5e  of  the  problems 
are  beisig  made  with  the  use  of  cultures  of  E„  histolytica  qrmm  iu 
association  with  single  species  of  microorganics. 

Similar  investigations  are  carried  out  on  Entamoeba  sppi   of 
loweu"'  animals  to  aid  in  understanding  the  biology  of  the  amoebae 
aad  possibly  ?n  the  solution  of  specific  problems  casiceyning  &«  - 
histqly^icQ  W^^^  hutrtan  araoebissis„ 

To  cultivate  axeiiically  TrichoEoaas:  teasx,,  the  oral  tricho- 
raonad  of  maa„ 

Tlje  ability  to  preset^-e  pi'otosoaa  cultures  for  indeflaite 
periods  %rauld  fsee  the  technical  staff  from  burdeiisonje,   tisse- 
coKSMHiog  ■laaiaitenance  work,     Additionaily  It  vould  serve  to.  pse- 
sei?ve  the  origisial  characteristics  of  fresMy  isolated  s.t*ains,i 
The  objectives  of  this  phase  of  the  work  ate  to  devise  techniques 
for  prasesrviiig  protosoaji  cultures  by  freesinf  aud  storage  at  lev? 
jeratus-es  and  by  freezing  and  storage  in  the  dry  state,. 


Methods  ^  Effipi.oy_ed ; 

'Beveiopmeut  of  os-  isiprovesHeiJt  of  techniques  for-:;  axenic  cmI- 
tivatioffl  of  Etrtajf.oeba  species  in  faacsocuitures,  cultivatioa  ofE^ 
histolytica  witii  sisgie  species  of  fflicroorgafiisms  in  various  media, 
cyst  prodactioai  in  j?I^ro,  by  sTiaaiptslatloM  of  cultu-re  ii^^edias.use  of 
dark  field  microscopy  and  f iuorocirroae  staijis  to  study  cytocheniieal 
components  of  amoebae »  product iors  of  antigens  from  harvests  of  cul- 
tures and  eKtractioas  of  the  harvests. 

Strains  of  T„   teaax  obtained  directly  from  the  patient  oi 
indirectly  after  passage  throug'o  raultifloral  cultures  are  first 
freed  of  assofiiated  microorganisms  vitSi  the  aid  of  antibiotics 
and  rthen  introduced  into  liiedia  Etade  up'  ifsto  a  ^/ariety  of  physical 
,'fortas  and  coiJtaiaiiig  various  tissae  eKtr.ac,ts.;;  and  groferth  prosiotirig 
substasiceSo 

Protosoa  obtaisaed  from  cultures  'are'  siispeiided  in  glycerol 
or  other  suitable  ageets  and  Irroaght  sloviy  to  teroperats^res  of 
-25*^  or  -35    C,   thea  stored  at  these  temperatures  or  at  tempera- 
tures of  -79°  or  -197'^  C,  v   or  the  protozoa  are  frozen  rapidly  by 
plunging  them  into  aia  enviroRment  of  froseai  CO2  at  -79     and  stored 
in  liquid  K  at  -197°;-   or  protozoa  are  placed  irs  a  wactsum  vJsere 
they  are  supercooled,   frozen  and  fiisally  dried. 
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Major  Fjj2d jj2_g_s; 

Limited  trials  iedicate  the  possibility  of  'replacing  tlie 
Jiving  cells  prjjinarily  reqi.iix.ed  for  raaisiteaance  of  So   Mstol^" 
tica  in  vitro  vyith  extracts  ■pf'maasffisllaM  ■embryo.,     Emphasis  is 
!?eisg  placed  on  the  developasetit  of  sadr  ecu  Mure  techniques  ratJiar 
thaa  on  ciicrccisituse'so     Pr.eirious  research .  has  deaioastrated  4a 
tlie  latter  certaia  inherent  eSiaracteristi'cs  vfnich  lead  to  anccE-- 
troll  able  ^j'sriatiooo 

Aiitigeas  of  E.   histo-llytica  are  uosf  isi  the  process  of  pre  pa- 
ratios,,  ■       Heretofore  cultsires  of  E^   histolytica  gro'sfa  in  assocl-a- 
'pioa  villi  a  sijigle  bacterial  .species  have.  ;beea  employed  as  a  source 
of  ^ajatigeai.c  material,     Tne  aatigeas  eB5pl5>yed  is  tke  present  work 
are  hein^  prepared  frora  cuHtJ^res  of  El  ■'M'Stolyt.ica  grovK  m  associa- 
.tibn  ^.itJi  Trypaaosoaia  erugi„   '  Tl3,is  typ.e  or-'culture.  %ras  chossji  pri- 
raa-Fiiy  because  the  freedom  of :  ttse  raedi.ai::'f.rdm  insoluble  autriejiti; 
obviates  absorptioa  .of  anioebiC'aHtigens  oa/'^biid  particles,, 

A  'i7it,ai  f  luorochrome  stairs  techaiQae  devised  bj  DiaEioad  a:id 
Rothsteirs  has  been  used  for  studyiag  the  distribution  of  DR1  and 
RNA  in  aKoebaeo     DNA  is  seesi  in  tsie  eKdosoise„ 

.  Gysts-  produced  fron;  ..st^rch^-^jsataiaing  cultures  'are  at  ^pfese^t 
being  used 'for-establishtnerit  of  3,   M.is.toly_tig_a  -  T,   eriasl  caittrres.. 
Thesevcuit.ur.es- are  in  turn  erfsoidyed  in  this  laboratory  as -....a..., star  ting 
p.oiHt:f.or  ajse'nic  cultivation  'ii'-prlc  and  f o.r  gersi-free  experimeEts 
conducted  by  tiie  Laboratory  of  iSerpi-" free  minimal  Research, 

Cultural  studies  have  b.eea  carried  out  on  two  parasitic  amoeba 
of  reptiles f   one'  of  these,   E„   iavadeas,  iJr.orfwces  a  ?3ighly  fatal  araoa- 
biasis  in  snakes  which  patholcfically  resembles  that  produced  by 
1"   ^.i.stolytica  in  man,   the  otlier,   E,   terrapiaae.    is  a  commeasal  of 
turtles,^    The  presesit  investigations  have  led  to  the  .deveiopment 
of  a  technique  for  the  axenic  cultivation  of  E„  .terrag.ir.ae  and  an 
improved  method  of  cultivating  E„    invadesis  axenically,. 

X"   teaax  yhen  first  introduced  into  media  desigaed  for  aKeaic 
cultivation  grovs  luxuriantly,   but  it  has  not  beess  possible  to  Kaiij- 
taisj  this  type  of  grmrlh  past  the  first  transfer  and  destb  of  the 
culture  has  alv/ays  ensued  prior  to  the  sixth  traiisfero 

Incidental  to  investigations  of  trichomonads  of  msa,   a  mosio- 
cercoaonad  isolated  in  axenie  culture  from  the  gall  bladder  of  an 
infected  snake  has  been  identified  as  a  iievr  species,.     This  parasite 
is  of  particular  interest  to  the  systematist  because  it  Faeioags  to 
a  genus  represeiitiEg  the  most  primitive  tricliomoaad  flagellates,. 
Application  of  the  vital  staiH-darkfieid  techaique  to  the  study   " 
of  the  morphology  of  the  parasite  led  to  the  demoastratioa  by  dif- 
fereatiai  staiEir.g  of  the  parabasal  body  of  a  iiviag  trlchomoKsd., 
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This  st.riictM'^f^r  is  considered  to  be  of  grea-t  significance  ia  the 
metabolic  ecoBOffiy  of  trichoraoiaads  and  as  a  pliylogeraetis  marlcer  ,., 
of  the   group 5 

Axeaicaily  grqm  E„  iavadeps  suspended  isi  giycerol  and  brougat 
slowly  to  -25"  C„ 'will  survive  for  2P  days  when   stor^.'J  .at  -this'  tes- 
perajure  but  fails  to   survive  v/hen   sto'red.at  -79  C» 

Experimeats  .carried  out  in   cooperation  -with  Dr.  Msryman.'and 
Mr„  SCafig  of  the  Nsval  Medical  Research  Institute  have  dernoastrated 
thats 

.1)  axefiically  growa  E.  itivadeKS.  E„  terrapiaae  aad  the  cioao- 
cerco'fflosiad  can  be  frozen  rapidly  at  -79'^  thea  stored  at  -=197°. 

2)     the  same  species  caii  be  dried,  thea  .reconstitirted  in 
fresh  madium. 

Because  provisions  for  the  safe  har41is'»g  of  huragn  p.a.t:hogeos 
were  not  in  operation  m  the  laboratory  where  these  e:>jper.isents 
were  performed,  osjly  parasites  knmm  to  he  i30B-pathog'3eic  for  rriaa 
%rere  employed..  However,  there  is  no  reasoa  to  doubt  that  siaiiar 
results  can  be  obtained  with  such  parasites  as  t„  hi sj?- o|y.t.lc a ,  T.> 
vagiRalis  and   T,  crusi^ 

SignificaKce  to  the  Program  of  the  Institute- 

As  has  beea  pointed  out  in  the  previous;  year,  the  techniques 
developed  for  the  axeuic  cultivatioa  of  parasitic  protosoa -.Eay  find 
application  ia  studies  uot  only  of  other  parasites  but  mamnsaliais 
cells  as  well,  Kao^yiedge  gained  in  the  developraejit  of  eryogeaic 
methods  for  the  preservation  of  protozoa  will  undoubtedly  be  of 
use  in  developirag  similar  techniques  for  pre5;ervation  of  other 
types  of  eel  Is  o  The  vital  staisi-darkfield  teehaique  devised  for 
the  ERorphological  and  cyt;jfcheraical  study  of  parasitic  protosoa 
may  be  used  for  study  of  tissue  culture  ceils  and   tissue  culture 
cells  infected  'with  a  variety  of  disease  agesrfcs„  Because  of  the 
ease  with  which  the  mofsocercoiBonad  can  be  grcwa  in   ajseuic  culture 
ajid  the  luxuriousness  of  the  growth  this  parasite  should  serve  as 
an  0j£celleRt  tool  for  the  eorapsrative  biccheaist„ 

sed  .Course  of  .the  Pro,ieet; 

The  foilp»,rifig  efforts  will  be  made;  C.oatinuatioa  .p,f  ;attempts 
to  grow  E,  histolytica  and  T^  teaas  axeoicailyj  production  of  arrti- 
gens  of  E,  histolytica  asid  development  of  improved  diagnostic  tests; 
study  in  experimesita!  animals  of  the  immune  pheflomena  in   the  in- 
testinal tract  and  hypersensitivity  .in  amoebic  hepatitis?  evalua- 
tion of  factors  associated  with  pathogenicity;  refinement  of 
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techffiiq'ties  for  the  preservatioH  of  protozoa  by  fsreesing  and  storage 
at  lew  temperatures  asd  ia  the  dry  state,. 
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Project  Titles  Trichomoniasis 

Principal  lu-yestigator:  Lucy  V.  Eeardoa 

Other  Investigators:  Louis  S.  Diaffiond 

Cooperating  Units:  Laboratory  of  GiiKical  Investigatioass  NIAID 
Serial  No.  NIAID-2Q-CC} 

Laboratory  of  Germfree  Animal  Research.?  KIAID 
Serial  No.  NIAID°li5 

Laboratory  of  Pathology  and  Histocheiaistrys 
NIAMD 
Clieical  Investigations  Branchj  NIDR 

Man  Years  Ccaleadar  year  1959): 

Total;  2k 
ProfessioFaai:  1% 
Other  o       1 

Project  Description: 

Objective sg 

The  study  of  the  pathogenesis  of  Trichomonas.  .vagigaiis.c/ 
especially  ia  regard  to  differences  in   strains  of  the  parasite? 
traiisforaiatios  of  virulence  of  strains;  freesing  as  a  means  of 
raaiotaining  strain  cSiaracteristics;  aQtibody<=formation  and  hyper- 
sensitivity in  reiatioB  to  resistance  and  pathogenesiss  the  actioii 
of  purported  trichomoaicideSc.  as  determined  in  iritro.  and  in  v|2£,</ 
especially  in  respect  to  their  evaluation  as  systemic  therapeutic 
ageEtS5  the  possible  relation  of  oral  protoapac;  T.  tm^[X  and 
Entamoeba  gingiva lis  to  peridontal  disease. 

Method  s  Employed : 

Pathogenesis  of  straisss  of  T,  yagijaallS-  is  tested  in  various 
straiBis  of  mice  and  germfree  guinea  pigs.  Criteria  for  strain 
differences  are  also  sought  hf   in  vitro  studies  of  the  organism 
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with  special  reference  to  gas-production.     Aiitigeas  prepcred  frcni 
eultures  by  variosis  methods  asad  aatisera  obtiiined  frcsE  expsrimeR- 
tally  isfected  or  ismBuaized  aBimals  are  tested  Ik  the  heEagglutia- 
ation    test.     Evaluation  of  purported  trichosooicidal  agents  is 
made  by  culture  tecliniqaes  and  in  ^iro  in  mice  experiEeBtally  ia- 
fected  vjitli  the  virulent  C-I  strain  of  T.   traciisialis.     For  studies 
on  transforffiatioB  of  viTulence  in  Trichomonas,  strains^  orgassisas 
of  the  sson-trirulesjt  R  strain  .are  associated  with  iiomogessEtes  corj- 
taiaieg  DM  of  the  viruiesit  t-i'  strain.     AiteratioKs  are  deter- 
mined by  jnsssin'ing  the  v-irwience  in  raice..  ■  Freeaing  strains  of 
i'. '■  v£ialnali_s  for  storage  is  csrried  out  by. rapid  freeKisig  in  dry 
ice  Jikd  by  slow' free  sing  to  .■=25°C  in  apparatus  desigEeq  to  coh- 
trol  eooii^g  at  the  rate  of  one  degree  per.- aimite.     Diseased,  aad 
ri€:irraa.l- tissues  from  patient,s„ .with  periodontal  disease.^,  obtaiasd 
:.. fallowing  surgery  .(eoiiaboration  with  the.  Clinical  Im/estigations 
Branoih,   WTnp;)' aree  exa-Bisjed  for  oral  protosoa^ ,■  T.   te&sc-i.  aiBd.  Ei- -g.ij'jr 
oil.  ...:;t,exaiais?.atio2s  of  "the  material  and  by  esamis^atiors 

of.   ..;;,,„;,..:: ,.  ......-,- 

MajoT.'  FlBdinas;' 

Studies  OB  .the  infecti-vity  and  pathogsKicity  of  2.* ,  SSSllili £ 
eoos:.stpd  largely  in  retesting  straiias  of  the  tricfeoffiosiads  5for 
i/iruleiide:  and  of  issouse  strains  for"  susceptibility  to  -T.  v8gi_sa^n£o 
I'he  .retasts  CQiifirmod  earlier  studies  luhich  Eoted  that  a  wide  range 
G"f-y:4'.ii.i:eilGe  occurred  among  tri'chompaad.strpins  and  tiiat  correla- 
tion between  virulence  of  straiis'  in  raice  and  pathology  in  tka. 
original  host' was.  not  well  established.     Eetests  of  mouse  straisis 
like%jise  coEfiraed  previous 'data-- -that., no, ^..strain  was  stssceptibie  to 
E  orcianisras  aftd  all  were  s-aSceptible  to  C-1  crgsBisasr  -  In  eoliabo- 
ration  vfith  the  Laboratory  of  Pathology  and  Histochesis.try,,  NIAMD., 
studies  ca  the  hi sto path© logy  of  the  liver  in  mice  infected  with 
the  virulent  C-1  parasite  were  coa'^inued. 

la  collaboration  witli  the  Laboratory  of  Geriafree  Aaiaiai  Ee- 
search,,  NIAID.,  additional  experiments  were  as.de  using  the  C-=l 
strain' of  T.  SMlSSMS.*     CoEceotrates  af  the  orgasism  ivere  ijijectec 
subciitaiieo'dsly  into  gerrafree  guinea  pigsg  ffiOEO-eontaaiaated  guinea 
pigs  Cgs^inea  pigs  previously  infected  with  a  single  species  ox  bsc' 
teriira,.  Ie  this  case  an  imideatified  Bsicrococciis)  and  ia  comj-en- 
tional  "pigs.     With     the  germfree  anijualss  as  in  preuioi!S  esperi- 
mentis   large  palpable  sweliirigsor  abscesses  ccwjrred  at  the  sits 
of  injection  asid  were  distended  ifith  gas?  witli  the  mosso'^coHtasii" 
nated  animals  the  swellings  v;ere  less  proatineKt  or  did  not  occi?r,;. 
as  is  the  case  with  the  cojwentionai  pigs.     StsrvatioH5  a  pure  car- 
bohydrate  diet^  aad  dosage  with  Ailoxap..5  failed  to  alter  the  c.-^---- 
of  eKperimental  infectiori  in  sice. 
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Studies  on  gas  p-roduction  Mk  SMlSs^^^  ^   criterion  for  strain 
differem;iatioB  in  T.  vaginalis,  and  possible  correlation  with  viri?- 
iencej,  vjere  initiated  with  comparative  experimerats  of  the  Eoii-viru- 
lent  S  aad  tlie  virulent  C-i  strains  in  2  media:  The  NIH  medium  (in 
eurreHt  use  in  tliis  Laboratory  for  tine  cultivation  of  T.  vaginalis.) 
and  in  the  aiedinffi  of  Diamoad«  195Ts  with  and  ivithout  agar.  E^oiu- 
tioE  of  gas  was  observed  onlj  in  the  Dianiosid  sedium  with  agar  and 
only  with  the   noE-pathQgenic  S  strain.  The  aiaouat  of  gas  produced 
was  too  small  for  analysis.. 

Sera  of  guinea  pigs  insffiusised  by   intraperitoneal  injection  of 
washed  concentrates  of  trichomonads  and  titrated  with  antigens 
prepared  frosa  distilled  water  iy sates  of  T.  vaginalis  gave  high 
titers  in  trse  heniafjglutinatioa  test.  Higher  titers "ivere  fouud  in 
tlie  sera  of  pigs  iaisuniaed  vatSi  the  viriiient  C-^l  strain  than  witis 
sera  of  pigs;  imniuaised  raith  the  aon-virulent  S  strain^  Guinea  pigs 
vjere  also  iiiaaimized  with  Trichomonas  ensymes  derived  from  coHcen= 
trates  of  the   parasite.  The  antisera,  when  tested  witli  the  enayme 
material  for  aatigenj  gave  high  titers  in  the  hesiaggliitiiiation  test. 

Three  antibiotics  furbished  by  the  Food  and  Drug  Adtsiirdstra- 
tioHj)  Diirision  of  AntibioticSg  were  tested  in  vitro  for  tricliomoEi^ 
cidai  activity.  The  3  drugs  were:  Neosayciu  397.5  f'^^^^S  Caadidicis 
BEF  405-iOs  aad  BS=2Ti2.  Caadidicia  SSF  405-10.5  and  'HS-->27i25  at 
c0riceEtrati©iis  as  low  as  1  aiicrograas  per  ml  of  p-sedita^  inhibited 
growth  of  T.  vagisaHs.  KeoEycin  did  not  inhibit  grovrth  of  the 
oi'gasiisiiss.  Streptovitacin  A  (Upjohn)  effected  complete  kill  of 
1.'   SaSlMliS..  at  30  raicrograms  per  mi  ajid  inhibition  at  2  jaicro- 
graas/sal.  Candidicin  given  orally  at  i  ag/kg  did  aot  protect  mice 
fro'sa  irifectloK  with  T.  vagina  lis..  Streptovitacisi  has  been   found 
too  toxic  for  tests  in  mice. 

Expariments  were  instituted  with  a  vievj  to  trar^sforming  the 
non-virulesst  R  strain  by  association  vvith  honiogenates  containing 
DNA  of  tfee  virulent  C-i  strain.  The  homogeiiates  were  prepared  by 
sonicstioii  of  concentrates  of  orgarjisras  from  cultures,  K  organisms 
in  various  concentrations  were  exposed  to  the  homogenates  asid  then 
tested  either  directly  in  mice  or  after  cultivation,-  Thus  far  no 
transformations  have  been  achieved^  but  the  techniques  have  been 
perfected  so  that  further  studies  are  now  possible.  When  rapidly 
frozen  a^d  utored  in  dry  iceg  survival  of  the  E  strain  was  obtained 
for  up  to  3  iveelcs. 

Ill  collaboration  with  the  Clinical  Investigatiosjs  Brauchp  NIUR., 
18  patients  x-jith  periodontal  disease  have  been  studied  for  inforffia= 
tiora  on   the  possible  bearing  of  T.  .teg.ax  and  E.  oingivaiis  ob  the 
disease^  Exaraination  of  diseased  tissue  from  15  patients  showed 
that  8  were  positive  for  E_o  (o..ngivjli,g.  o^ly?  2  for  T,  teiiax^^onlyo 
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3  for  both   orgawismSj,  and  2  aegative»  Normal  "fcissue  froa  2  of  the 
above   patients  was  positive  respectively  for  E«  girAqiyalis,  and  T. 
tepax  only,,  agreeing  with  findings  from  the  counterpart  diseased 
tissues.  NorJBal  tissues  from  3  other  patients  with  the  disease 
were  negative, 

Siqni£Ju;an_ee_to_the_. .Program  of  the  lastitMte; 


Not  changed  from  calendar  year  19,5.8  excepts  Transformation  of 
viralejice  in  str^is^s  of  Trlchorao?ja_s  would  furnish  evidence  of  ge- 
aetic  transfer  of  characters  add  constititte  a  basic  contribution"  ie 
tJiis  fields  conclusive  data  that  oral  protosoap  K.   giiiqivalis  and 
Z^  iiSSS.  ei'i^iier  do  or  do  not  play  a  ro.ie  i,n  periodontal  disease 
woiild  settle  a  question  of  loag  standing,?  a  finding  that  the  or- 
garaisras  do  piay  a  part  in   periodontitis  would  have  an  important  ■• 
beariBg  on  control  of  the  disease^ 

E^M^^seji^conrsQ   of  Project; 

Continued  work  is  contejiiplated  on  the  usefislnes$- of  ■  the  heaag- 
gii!tinatiOj°j  tes-t  for  the  diagnosis  of  triclipsuoniasisj,   using  serum 
5S[3d  vagiSiai  exudates  as  possible  sources  of  antibody,,;   depending  on 
tJie  availability  of  specimesis  from  LCIj,  KIAiD*     Efforts  will  be  made 
to  relate  variosis  aspects  of  :tije  metabolic  or  cultural  character- 
istics of  T.  vi|{|i||aja£  strains  to  their  pathogenicity.     Studies  on 
tSie  traf'sforiiatibn  of  virulence  of  strains  of  the  parasite  will  be 
coEitiKT;  .  e  collsboratiye  project  witsi  NIDR  will  be  contirss^ed 

until  ,-■ ^....t  data  are  obtained. 
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Part  A. 


Project  Titles     BiGcfeemistry  of  Trichofflotaas  vagjaalis 

PrlEseipai  Ii3V65stigators     fiariy  0„   Baerasteia 

Otiier  Invss'cigators"     Lucy  ¥„  ReardoK 

Cooperatijig  Umtst     Uone 

Maa  '^ears   (calendar  year  1959);  ..■,;.■.■ 

■  Total:;      ;  1  ■    '"';':'[ 

Profess ioaals     1 
Other:'    ■     ■    '        0 

Fipoject  despriptioas 

To  sttidy  TgjchoniaKas.  vaginalis  iis  several  of  its  biocaeraical 
aspects^-    cniii^ation,    intracellular  ejssyraes,   aad  relations  witli 
its  host. 

Met  h od  s  Emp 1 oy ed ; 

Weekly  harvests  of  4-6  graois  wet  id'aiglit  of  orcfanisms  isarvesfced 
from  puTB  ctiitirres     are  homo.gejsised  ia  a  spaic  oscillator  aad  the 
haa'vests  frjicti orated  asi^g  specific  sssay  austurss  as.  a  guitie  to 
the  isolatioQ  o,f  ipdividuai  eE^?yme  acti^itif3s„     Soaje  studies'  are 
made  of  the  rate  of  grOi./th,   sis'e  of  inoculum,    iacubatioij  time,   coaj- 
position  of  aediRS  in  order  to  get  EaKlKum  yields  of  active  orgaa=- 
ismg,,     Spectrophotoffietric  studies  aire  employed  to  evaluate  tae 
quality  of  the  har'O'est  and  m  electsoisip  counter  used  to  .study  the 
rate  of  ceil  ruptsireo 

Ma|o£_FiMMS§.° 

Insprovements  ia  the  medium  for  cultivating  T^   vaqiBalis  have 
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doubled  the  fifM   aad  g"i-®a&iy  Saps"0^«l  the  activity  of  extracts^ 
A  study  of  the  size  distribution  of  pa'rticles  in  the   eoultey 
counte?;  has  shown  fchat  the  orgaaisnis  Site   qaickiy  ba'-jkep.  in  the  9KC 
sonic  osciitator  giviisg  rise  to  many  particles  about  1  mhiieon   in 
diameter-,  These  particles  aii-e  further  broken  up  into  snsallsr  par- 
ticles as  sordcation  is  prolonged-.  Malic  dehydrogenase ,  '«/hich 
in  other  or.3anisn53  appeals  particle-bound,  appears  iu  the:5e  soaic- 
ates  as  a  cytoplasmic  enzyme,  probably  due  to  the  rupture  of  the 
small  particles. 

The  properties  of  a  partially  purified  malic  dehydirogeKase 
have  beera  determined  and  the  results  prepared  for  publication.. 
Attempts  haye  thus  far  failed  to  find  enzymes  of  the  tiricarbosylic 
acid  cycle,  other  than  lactic  and  malic  dehydrogenases,  vhich  may 
or  may  not  be  functiotjing  in  the  cycle,  Phosphotraiisa-setylase 
could  not  b-3  demonstrated  because  of  the  presence  of  a  phosphatase 
which  split  aeetylphosphate,  a  substrate  for  coeasyme  A  formation, 
Fumarase,  aconitase,  aad  isocitric  dehydrogenase,  cou!ld  not  be 
demonstrated,  Hovi-euer,  farther  -ii'ork  is  necessary  before  the  absence 
of  these  ensyraes  can  be  definitely  stated,, 

Sigaifieeae^s  jo  the  Prfoair^i  of  i'a^  I-uLb'xtez 

Estsblishiag  psl^ki^ajra  of  s^tsboilsw  of  Tc.  ^aisflaiaais  v.'riii 
« oats' ibisne  to  ondss'staedlag  %be  @e»@7ai  ptoblea  et  imti^7&MQsis „ 
^leh  is  relatiwly  Bsd©^el«^©do  Tl»e  qu<sstioa  oi  tUe  p!f«i8C.as« 
or  absence  yf   the  tricarbo:£yiic  acid  cycle  in  aaaerobes  is  uncer- 
tain, aviing  to  iacif  of  inforBsation  regarding  pathvay,?.  for  rsoxi- 
datioa  of  reduced  pyridine  nucleotides..  Our  work  has  shown  the 
presence  of  three  systems  contributing  to  reoxidation  of  reduced 
DPN,  and  Wirtschafter  has  sho'^^a  a  fourth  system.   Hoferever,  nothing 
short  of  deirionstratirio  other  enzymes  of  the  cycle  will  suffice,, 
The  failures  thus  far  may  be  due  to  homogenizaition  procedures  or 
the  presencu  of  other  enzyiaeSo  In  the  absence  of  a  complete 
Krebs  cycle,  the  elucidation  of  other  mechanissas  for  oxidizing 
DPNH  should  be  of  general  biochemical  interest. 

Studies  of  the  metabolism  of  T>  vaginalis  snay  aid  us  eventually 
in  under  St  abiding  strain  differences  of  the  parasite,,  F'Urthermore, 
some  of  our  purified  fractions  of  T.  vaginalis  may  be  studied  as 

antigens  and  transforming  agents ; 

Propos6!d  Co'drse  of  ProjecJ>, 

Further  studies  of  the  enzymes  of  T,  vaginalis  are  proposed. 
In  addition  to  tricarboxylic  acid  cycle  patte*-ays,  the  problass  of 
pentose  synthesis,  coenzyme  A,  reactions,  and  hydrogen  and  carbon 
dioxide  production  are  proposed. 
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Our  present  medtum  is  adequate  but  nnnecess^rilf  compiicated 
and  expensive.      It  is  hoped  that  some  isaprovesaejits  ia  this  cricection 
cat!  be  made. 

Purified  eazyme  sclatioos  can  be  used  as  aatigeas  aM  iraaiajie  sera 
tested  for  specific  astieBsymes.. 

I0  collaboration  with  other  meaber.j  of  the  sectioa  prepaxatiofis 
can  be  tested  for  trassforsslKg  reactions  related  to  patljogecicity 
of  certain  strains  M  T,   ¥aaliiaiis<, 
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Objectives; 


To  develop  methods  for  handling  SB^IWQSM^HS.  ^'-^^  I-HuSSJaX  iLl 
iM-expesimeatal  systeaSg  to  clarify  the  ns.ture  of  these  G?Garr.3i] 
determiEe  their  pathogenesiSg  audi  devise  seralogicai 
for  recognising  infection  with  them. 


PBeiiiinoc.ystis  =■  coritainirag  tissues  obtained  firom  experiaeVf;; 
ajjimals  or  h^aan  cases  are  examined  aicroscopisally  by  impressic 
saears  and  sections  stained  I'dth  a  x?ariety  of  reagents,  Atter'ipi 
ere  made  to  cultivate  the  organissi  frosii  pQ>siti\fe  tissues  irsocjis 
into  chick  embryosj,  tissue  crdtures^,  aEd  various  su-lttire  aedi-u, 

Sarcocystis  is  harvested  freia  muscle  of  various  aEimais  ^rsc 
studied  for  the  presence  of  a  toxin.  The  spores  -we  used  i' 
sjodificstion  of  the  dye  test  for  tojcoplassi-osis,,  ivlth  the  seru  1  : 
infected  animals.,  to  see  if  a  test  for  sarcosporidiosis  cas  bv:  c 
¥eloped.  Extracts  of  spores  are  used  in  the -preparation  3f  «■■;-.■; 
gens  for  a  heraagglutinstion  test.  Experiir.ental  t:;"ansraissic  : 
infection  to  animals  is  attempted  with  the  spores,. 


■=  2  •=  Serial  No,  NIAID-^i27-E 

Mg^iog  FiiKiinqs; 

Yeasfc^like  organisms  were  obser'^red  in  tissue  cultures  Sl716 
bEcterio logical  media  isiocuiated  with  lung  horaogenates  from  rcats 
s^.oi\/ing  spoi?.tsneoiJS  pKeumoeystosis  after  prolonged  cortisone 
treatment.     Some  methenaaine-silvex  preparations  of  ii?ng  were 
ccnsisteat  &'jith  t-iiis  findisg. 

A  t3cli!iique  was  developed  for  haruesting  large  quaEtities 
0^  Sarcog^jtjj,  spores  from  infected  mHscie.     The  teclmique  involves 
simply  difjestion  with  1%  trypsin  and  passage  of  the  digest  UiTonqh 
q-iuze,     PrepsratioHis  of  iysed  spores  exhibit  a  high  toxicity  for 
rcbbits  inoculated  intramuscular iy, 

-tkg_£.s'ogMgi  -0^  %k§ 4,P.^'^.,V^Ht-,^.  ° 

pK3Ui;i0cyst0Eis  has  been  described  as  a  highly  fatal  epidemic 
disease  of  infants  iu  central  ajjd  iiortherri  Europe^  Occasional 
sciiilt  cases  have  also  been  describedp  a  few  in  this  country.  The 
oiganiSiH  has  been  described  by  various  workers  as  a  protosoaia^  by 
others  as  a  fimgiis.  It  is  of  utmost  importance  to  develop  methods 
of  handling  it  in  the  laboratory  so  that  studies  cas  be  dene  on 
its  identification  and  on  establishing  its  role  in  disease-pxoduc-' 
tion. 

Sarcocystis  is  a  verj?  coiaaon  parasite  of  meat  animals  as  well 
aj;  of  various  other  mamiaaiSj,  including  maug   and  of  birds.  It  ap- 
pears structurally  to  bear  some  resemblance  to  Toxoglasffla  ar^d  tliere- 
ff're  is  of  biological  interest  aed  may  furnisli  some  clues  as  to 
trausmissioii.  Because  of  the  powerful  toxin  in   ssrcospores  and 
bc^cause  huEan  beings  are  always  being  ejcposed  to  this  toxin  and  to 
ti'.e  spores^  in   the  neat  they  consi;.mes  it  appears  necessary  to 
characterize  the  toxin  and  to  explore  the  possibility  that  Satco^ 
■ffJ-iiti-S  ^°7   be  the  cause  of  some  hiissan  disease, 

IS 'oposed  GoMrse_^of„,_the,  Project s 

Further  efforts  will  be  njade  to  cultivate  Paei;rngc;v;^s^i_s  from 
infected  tiissue^  to  make  certairj  that  the  yeast-like  organism  thus 
ffir  foiind  is  not  a  contamisiant.  Attempts  will  then  be  made  to  re= 
produce  tue  disease  in  cGiiveBtionai  and  in  germfree  sniasaisg  uti- 
l:.sing  the  organism  from  culture. 

The  toxin  of  SagcoGY_stis  5?iil  be  characterised  as  to  its  com- 
positions, stability,,  etc.  Attempts  will  be  raade  to  study  tfce  trans= 
mission  01  Sarcoc^stis  in   laboratory  asimalsg  and  to  develop  sero- 
logical tests  for  the  infection. 

Part  B  incliaded  -■  No 


StsBsisry  s^&em&a£  of  research  ec&lviclea,  caXeaadsss  y&sx  1959 


&iadi&&ti0&  esid  die  losg»t6Sia  ii&e@?@s&  ia  maissia  by  i<s(»t  oi  the 
senior  3rM£  c«meir£&ut€^  to  a  ?eees:?ch  e££os-&,  duriag  the  p&Bt  yesr, 
l&rgsiy  clirec^ed  Kmsard  p^e^less^  Msaeifisai  «itfc.  dijat  diss:4je«o 
Sp&iisi  €3^b^is  ^ms  giv^^  to  jsiBlosi^  &hs^i^tBse:gfy  &b  ^plied  to 
eradieat^t^Q^     ^istsm^b  as  cn^  ^egulasr  facilities  p'^ovids  i;Gr  cinly  & 
miaissaa  o£  elis3ii&iil  mattarialj  ^islt  c&a.tismi&s  to  baco;^  Ir^s  each 
year,  fsciiitles  at  t^  F^eral  :^s2it®Qti£^  at  Atlsata, Gc^^gia 
^ars  aga^ji  o^e  available.     States  hsve  be^a  in  pso^&aa  thare  eisiee 
Aprilc 

Tho  l?!rograa  of  d^  Secticm  on  Bpid^aiielogy  has  JjaeXtsd^^  stifles 
tm  vi^fus-parasito  associBtimits  but  lacked  aa  investig^ti^  shipped  i^ 
study  tsmtass  coratsrolli:!^  the  sbility  o£  insect  vcetc^s  tti  i^ei^Esit 
virusas,  i^otosc^,  a&d  adaer  di£@as&«|^odu£ing  crgsaiass .     "Sse 
addition  o£  a  ns^  EB€si>€>7  to  die  staff  hs^  pss^tted  ths  iiEmsgu^^atiosi 
of  st^ios  iavolvisg  isissct  tisa^^  sulturo  mid  aessixijsitimi  o£  disease- 
produsifl©  agei&ts  lay  lit^ect  larv^a.     i^jootheir  pereonciel  cbasi^®  has 
sstabiistted  stud^u  -c^  the  s^shaiiism  o£  drug  action;  dis  Iioiag^term 
6££ort  to  be  direeted  ts^jard  iatestiaal  parssites  o£  ^sisa^, 

ISsfH  ps'&^mn  o£  t^  Secticsi  cm  Chessoth&r^^y  ^aas  string ds^ied  by 
the  aMi^iosa  of  asi  esteblisbisd  pharaiaeol^ist  vith  msKili^ssy  itites-eet 
fiad  tra^tiss  is  paras  iuiolcgy  aad  ooit^na&logy. 


H^ILAIIA  ••  ^fifS^  Sits^ie  dosss  of  chloro^ulos  (Aralea)  <2S  io^  as 

?5  s^.   (base)  pes  ^aek  ^11  result  ia  collets 
8\^ress:L8»  Gf  Ch^s&os  strain  vivas  tsaisiria  6v@a  vsa&es  cm^tt^n^  oi 
repeated  isfeetioa  vie  ma3<^tt!>  bite. 

Ws'^sanssa^^^  gives  as  a  eliisle  ^  i^.  dase,  weekly,  a?  ss  a 
six^l®  3>0  isgo  (^e,  daily,  begiimlog  tb&  day  before  iM&itijB^  by 
mos^ito  bite,  did  net  prevent  or  s^paress  ^a£ecti(m.     Vis  •Ss^g  is 
sporosito^sidai  at  a  dcsage  as  lcf&  as  lc5  sag'.,  single  close,  daily,  agaiost 
either  Plia^^j*^  vt^;^  or  Po  faXei^g^o 

l^liaiasry  rests  I.  ta  agaimjt  GI^ssoq  s^aia  vivas  su^igast  that 
the  "luasi^t  ^ug"  ^Init^id®,  an  8<»adLs0^iSE»liae  closely  sUlisd  to 
primaciuiae,  has  no  adv-z^tages  fn&T  prii^tquine  as^  ms^r  be  ;sore  ts^ico 

A  (Strain  of  ?o  x^.v^  c^taiimd  froa  the  St.-^te  of  Ko^^iSa  la  eaete^tt 
Veaaestsela,  vSsere  the  i  ^l&tism  has  bees  us^^  isass  oi^p^ssdisa  ^th 
pyriTBatfefaJKjBg,  «a3  £ct^  jS  to  have  a  prepateat  pe:?ifi^  cf  13  e©  IT  daysj 
the  isffi«i^iatioa  pm^iod  ^--ma  aleo  13  to  1?  days  (data  ti^aa  t-l  patients). 
TSsa  parasites  o£  ^i^;  strain  \!ss;e  iovsad  to  be  rosiat^at  ts  a  dose  of 
SO  iBgo  esd  o£  100  ^0    :.'£  pyri&seth^aise.     fhis  ^^a  trtse  lehather  the  in« 
f^tioEt  Tiss  induced  b^  blood  isoculatifm  or  by  sporos^iteso 
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UMMIA  -  H^UdlAI^l         KsxspholoQijcal  eta&tm  o£  tuo  stsaiaa  of 

P,  cyttcsmiRi  have  b®«m  oads  tgbieh  ^11  bo 
useful  as  guideils^as  in  ch^sotherspy  studies  aM  ia  studies  cm  ^ 
vitgQ  gsciftho    Gi^as<;th  has  beas  ae&n  isom  ths  fourch  through  the 
ninth  day  acd  eaature  pas^^sites  have  besn  <:^s®?ved  as  late  aa  tba 
120th  d^,     Eeaction  o£  tho  host  tsss  lockijiig  in  moat  moeksjBf  b?it 
^ts  fouod  in  eoe  aaismlo     Siee  chafes  ths'ough  the  cycle  hm&  been 
studied,  and  it  ^s^s  imsad  timt  <m  a.  giv&i  d&^  the  slse  tme  consistent. 
DistaribntrUm  o£  parasites,  xms  fois:^  to  be  uniSosrm  througbcmt  tho  Itv&e 
end  £it  tlie  Foissoxi  distzributioa  ^sll. 

Cell  lines  have  been  established  from  maakey  liver  and  othear 
source  c    CcQsidersble  success  has  been  achieved  in  sielAtainins 
organised  liver  tissue  in  vitro .    Good  survival  of  organiead  frago 
ments  o£  $sdult  laoakey  tissue  has  been  (^taicsd  for  as  long  as  10 
days  %;hich  is  sufficient  tism  for  P»  cynaarolgi  and  othcsr  malaria 
parasites  to  e<»^lete  an  ^Eoerythr^ytic  cycle.     Ihe  ebllii^  to  ^in- 
tein  live.":  is  a  oajor  step  end  is  basic  to  sti^ies  of  the  pos'ssites  in 
vicroo 

Ss^asfythscwjytic  stages  of  Po  cyngsaolgi  have  beaa  grc^^  to  vitro 
f{»r  ti«e}  ssid  four  days  from  fragments  of  tissue  taken  f^esa  l&eavily  in» 
fee  ted  &Kr.3k^».     fhe  parasite  increased  greatly  in  sise  duriii^  the 
period  of  £n  vitro  t^slcteii^icec     The  cytology  of  the  paraeiit^  coD^pfires 
well  with  t^ve^il  in  vivo  pax&stt&e  ^    Xhis  ms^  z&ptesmit  tt^  itsat  in 
vitro  cultivation  of  isaasaalien  e^oerythroeytic  peresiteSo 

A  cKTokey  ^ss  inoculated  with  cultured  material  t^ken  front  em 
iofeeted  moz^ey  at  seven  days  after  sporozoite  ix»>culatlon,  theot  Qgti»» 
teiofl^  in  culture  for  tw»  additional  deys«     "VbA  tsockey  detvalop&d  en 
infection, 

AntUx^ies  ts  a  epcroeoite  ^jtigen  of  F.  gapijMcema  have  be^w 
produced  :ln  -s^t^its.     IMs  affords  a  tool  which  osy  b«  sae^vtl  £me  In 
^teo  a»  Tjell  m  la  vivo  studies o    After  conjisgstioa  ^^tth 
fluorescein  iso^lsscysste  blood  forss  ^^ere  stained  with  ^psrent  success <> 
Tbese  prelixainary  results  isdlcete  thet  this  teehni<|ue  isey  be  useful  for 
detecting  laeleria  parssiteo.     The  problem  is  of  interest  Also  bsceuse  the 
antigenicity  of  spsrozcitee  has  been  questionedo 

Ifonlj^eye  treated  «:ith  pyrti^thamioe  ps'ior  to  inf^tioia  did  s^t 
devel^  d$3t^tehle  ^&.:?ythrocyti6  parasites  in  the  liver  c     Siase  pera- 
citemia  @s:e;urred  e'ventt^ally,  in  sc^s^  of  die  sionkeys,  parasites  aust 
have  survived  at  et&«^££<snt  levels,  survived  in  &  fona  difficult  to 
detect,  osT  survived  in  tissues  other  than  the  liver, 

f3hs!2  pytismthmixia  treatsjKsnt  rsaa  initiated  o@  the  siith  da^  after 
injection  of  spox^soites,  an  effect  was  evidisnt  within  24  hc^SB  and 
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imtrkeS  after  43  hmiarso     Si^se^aea^  to  48  imiassa  the  pa^a^itae  becasee 
vsfcuolatfid  sisd  disosfganlzed.     "Oasy  at»3tKM3  glsos  o£  8«eli:lQg  aoed  by 
120  hous'B  eft^r  txeats^at  ^^e^e  so  altere4  €:£  to  be  hardly  distii^uisk* 
able.    Vesy  little  cellular  toBctiaa  develcped,  althcus^  ose^utioaally 
sK>aon>£eleas'  cells  ecciasailated  asroumi  the  d^ii^  paff^ttes. 

Wh^i  psi3Bmi^iB&  vas  gives  p^ior  to  iMectioa,  i^  parasites  c^ild 
be  found  ia  tbe  livers.    WSa^^  pT^tzqaina  rssm  initiated  ofi  the  oisth 
dey  of  ^reataffint,  as  effect  \^  aot  diseesTK^le  for  72  to  96  hours 
after  treatment.     At  120  hours,  &£t&t  tsreat^famt.,  masay  ps^asites  ^^e«^ed 
as  dead,  aasssph&i^a  ds^k^etQlniag,  shn£3ke&  tosses  tdLthoat  cellular 
reactiosiD     Studies  ^e  ao^  is  psrog^ess  to  folios  the  Myiog^  parssites 
S&s  loage?  p^iodSa 

Both  ^sism^issa  ssoA  p^imsibsmiB&  tetesdeAg  thea  stopipeA  ttst 
gr0)i7tli  of  the  pfis-asites.    I3sie  resulted  is  keeping  psreaites  is^  the 
lives-  at  a  tis&  the  o^jority  ^nsld  have  nsptiared  aad  initialed  blood 

infecsicoso 


DSUSS  -  {ffiCH&I9XSM  OF  AGTVm  TSsa  results  using  ?.  galliaaceuiB 

indicate  that  the  drugs  fell  into 
gctn^s  on  the  basis  of  tiieir  tsode  of  £stionc    'Hms,  p^iiaeths&siBe 
and  chloroguanide  specifia^ly  ismibit  Ti^k  s^^^esis^  ^te  fossier  under 
all  conditi^ut  studied^  aad  the  latt^  only  to  ylvoo    'fbis  drug  effect 
is  rev^sible  ooly  1^  thyt^Ldioe,  isdieatis®  tSt&t  the  ds^  ii^&ibits  the 
essyisatio  eonv^siea  of  dsosyuridi^e  to  ^yssidineo 

Drt^s  «;ieh  a  ^isoline  or  ecridina  sueleus  (quiaiaa»  ehlero» 
^ine,  i^^inacrine)  inhibit  reepixation,  SM»  and  DM  @3&^olisia 

^|9ar^itly  s^s^^esifically  threu^  tot^S^-i^^o  with  energy  e^userv&-<» 
ti&st  by  ths  p^aaite.     Studies  with  ^inilffee  la  greater  dstail  revealed 
tl^t  the  ds»sg  actioa  is  dep^^ent  oa  a  fal^  ^t^sitaa  iosi  coraeentra'^ 
tion  suar^RK^Ijpig  the  parasite,  si^h  aa  occurs  iaside  the  s&&  cello 
TSassa,  the  actioa  ef  <plnijsd  a^d  related  ^u^  oa  the  mal^ial  parasite 
eoad  heart  usiscle  o^  be  eioiiarly  ceioK^ted  «7ith  potassi*;^  iom  tmt&-^ 
boiisa  or  trmaspesrto 

In  stxidi^  iavt&lving  gB^gadQaomas  sag.,  pyr^jstetSs^jiaa  inhibited 
growths  glueose  utilisation,  and  pyruvate  satilisatloi  to  appEfisinca&ely 
th^  saas  eKt^at.    At  the  levels  tested,  fonaate  utiliseticm  uas  not 
izMbited.     Of  wmy  sf^^st^ices  tested,  pyiruva^  itself  ytaa  the  only 
satcrial  ce3>able  of  reversii^  gygiaathaalae  iahibieleco 


PrelisssiBa^  esperis^ats  have  eSxawn.  that  in  the  case  of  £»  iaallia«' 

d&e  VSk  contoit  of  Inf^ted  cells  sppesxa  to  be  no  deferent 

froa  that  of  iminfeeted  cells »     On  the  ether  h®3d,  the  RKA  content  of 
infected  red  cells  is  five  tiioes  tSaAt  of  unisfected  chicksffi  ary threcytes  < 


DBOBS  -  PaABHACOLQGT  A^  in  ia  vitgQ  »yBtmk  Sox  chloroquiae  ndta« 

LACHBSIOL06Y  (FAZS)  bolisa  was  found  in  rabbit  llvor  boBBgca- 

at«e.    OilOTO^uiae  vas  mstabolised  «t  a 
r«t«  of  ^KMit  45  per  e«nt  per  hour  per  &sem  of  tissue  at  pB  7.4  in  ea 
atmosptMrs  of  93  per  cant  oi^rgaao     la  l^  ps&naaee  of  8KF  52S<-A, 
Lilly  18947,  aod  gyritaathandne  at  1  e  10*^  ehloroquine  isfitalKiliffia 
««8  liihibitad  80,  90>  «ad  100  per  eeat,  re^ectivalyo     Tha  mtattolic 
activity  of  liver  fno^eoate  «r&c  virtttally  lest  after  dialysis  but 
could  be  restored  by  the  addition  of  a  TS^-'E  geoeratisg  systema    One 
of  the  iB&t2i3jolic  products  is  acetaldal^^  asd  evid^ice  suggasta  diat 
both  alkyl  groups  of  tb&  parent  co^potmd  es&  essidised  ia  vitro » 

AdtainisaratiCTa  of  aetaljolic  JjcMbitors  to  r^bita  ia  cosiStiaatiea 
with  chl«rofuiine  gave  rise  to  higher  blood  levels  esA  a  proloi^atioa 
of  the  balf«lifa  of  the  «mtlstalarial  drug.     Boiraver,  ia  isost  eases, 
neudMlie  inhibition  beyond  43  hot^s  could  s£st  be  achieve  because  of 
the  rapid  turnover  of  the  prolonging  agento 

Chloro^ine  taas  ediainiat@red  orally  in  calcination  vith  a 
aet^dwlle  inhibitor  {SI?<-52S~A,  Lilly  18947^  pyr^i^thsi^na  aad  iaoa« 
iasid)  to  iBiee  isf^ted  vith  P.  beriesheip    After  a  single  6oae  of 
ohlna^ine  la  cffi^ination  vith  m^  eae  of  the  various  inhibitors »  the 
lypearanee  of  parasite  ia  tl^  blood  feae  an^i^&sseA  for  a  linger  tisae 
than  ^th  ehl^roqulj^  al^ie.     1!hs  ehloroqui^e<»SKF  cesSiimitixm  at 
5  stg/l^  ^»^  '^KB^  tlxaes  the  suppressive  action  of  eblozoqulne  aloas« 
Ihe  nechaaisa  ef  ^tioa  in  all  eases  vas  iid^ition  of  chlnm^las 
oetslioliaDi.     Nsna  of  the  aet£dK>lie  iidkibit^'e  eai^loyed,  e^eeept  pyri" 
iaathaaine»  bad  aa^  eatio^larial  effect.    On  tite  costr&ry;  sooe 
stloulated  parasite  4«veto]^Mnt. 

The  piqrsiologieal  disposition  of  radioactive  pyriaetfeamine  in 
the  rabbit  after  oral  and  ^rent^al  adminis tratitM  at  a  dose  of  Oo5 
mg/kg  vas  detBgwinedo    T^senty-fet^  hours  ofti^  c^sl  a&ainistratiea» 
60«>80%  of  the  dru^  had  been  e:sereted  in  tk^  f^es,  ebmit  10%  in  the 
urina  and  10-30%  ^las  found  in  the  blood.     ISiree  days  aftear  jntravaiMius 
adninistratltm,  73%  of  the  drug  y&ts  still  pr^^t  in  the  blood  and 
tissues,  and  22£  had  been  caieretad  in  t^  isrine^ 

Absorption  of  pyrlnwthaaine  ^rdroehleride  by  the  es£ised  rat 
gut  at  pbg^ioiagie  pH  ai^nmted  to  less  then  2£o 

A  variety  of  insrgaaie  axel  organic  salts  of  pyrlastheaiine  ves9 
perfused  in  tt^  rat  intestine  in  situ  for  chree  I»>urs<>    "Sm  as^nrnt  of 
drug  ^dMorbed  ranged  from  10-201  ^th  th»  inorganic  salts  (SCI,  HBr? 
B3FQ4)  to  30-40X  with  the  <^gianic  salts  (€^etate»  st^cSnate,  glutanate). 
men  the  frae  base  of  pygjaethaaine  was  pest\ss^,  60%  absorpticm  was 
obtained.     Howaver,  ^ten  the  perfusate  was  passed  through  else  st^aoch 
•a  well  as  the  gut,  absorption  was  reduced  to  10-20%. 
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<Aeaiii£4  yritb.  tbm  ossl  &/3adsdsts&i.ijoiA  of  orgsoie  astltn  ^^am. 

with  thtt  £re«  buoae  aad  ifflosrgsnie  «9al,ts.    Ttm  imiozmiotmB.j  tfy-^ 
Sftrvod  la  iadivlchsal  an^aslo  tsauld  susgest  Ctte  use  of  p&reatstetX 
gAainistrtttioa  or  coated  t<^lets  to  schisve  deeised  aad  rspso&xcible 
plfisna  lev«lSo 

Tosiffi  tssaoifostatiom!  of  museui^^  £lbriliatioa,  cimvul@io^@  esoA 
respiratory  srress  sa?e  obtdiosd  rsltSk  &lev&t@A  plasisa  levels  o£ 
pygSjm^akott.,    T^  yitaffl.  this  eoc^Kmod  dl tears  «piii0plErism  Q£0it£l»o3li6m<, 
At  10**^  both  iSti&  (midatioa  aad  casti^c^latioa  o£  e^ixtm^imi  &ppsm!t  to 
bo  inhll»ited<    IhQ  t<^ieiti^  of  tite  drug  mg^  in  p^t  h&  doe  go  l^cfesaed 
levols  of  epias^kteistoo 


&KD8S  -  ntXALS  iOAIKST         A  tot&i  of  ovesr  309  c&BCt&  of  j^fiok^msia  bove 
ZtRBSTIN&L  fiffiASZISS  bsssi  t^^eated  vtth  h&phmi.\^  (four  dif fereat 

salts)  <as:^loyiag  a  £imi»G£r  of  dosages  ood 
resimms.     SSsse  loo^re  affective  regi^sas,  uslxis  the  giraaaslsr  bsfdafO" 
STaapfoelioate  aelt  (Alco^ara  (^^)  &t  5  gcSB^  bee®  per  day,  bavs  pseo<» 
diaeod  traan  eedisctiOEis  of  74  pees  e^tt  (5  gsr^B^  total  &ase) »  @3  par  cent 
(15  ffema  base),  ^rad  98  pes*  c^it  (25  g^^ns  bas«),     1^  ^rug  i«  alsoost 
eoopietely  ctsmsiw  agaimt  Agcagig.  jUs^irjyeg^d^,  &isd  hl^aes  d@aages 

also  to  baYe  &m&  effect  sgaJast  M^ifiPie  j^ighljaa.    Sflals  of 


d£«^  disMae<m£ae  iodide  ■(ddivcacV'^')  sgaloat  ^o  ias^^c^i^sttA 

ts  of  tMs  ds 


asd  etbar  hclaiat^  eontisase  to  cosfim  tih&  affeetiv^sess  of  tMs  Ssv^i 
results  i^aiast  oiiime  boltelatl^  (]»(^ase£ia  ssxA  Agcgcgfs)  have  aot  bo®n 
eacouraglBg.    Ose  of  tMs  drvs»  aloim  asd  M  e&abia&ttsm  <$sitb  tho  ai%ti« 
baolRfosn  d%ug  6a^acJUL«?@tl&yl«ssfi!,  is  tha  Imtg,  tara  tsass  tveati&^t  of 
tb6  popolfttiea  of  an  sntira  buiXdixis  has  bs^m  casriad  out.    'Osa  results 
are  as  yet  Ixyssppletec    After  tim  first  10  s»Ki^£s  of  use  of  reguiariy 
repeated  tveatsnats  vriLt&i  snsall  ^fsm^  it  a^spears  likaiy  tbat  a.lJMna« 
tiao  of  ess&atlas  'wsia  iaifeatliraia  or  eliodsiatiast  of  trai^]Siss;lioa  bsa 
adbissveaSc 


Wvam^ta,  previmisly  sbas^afi  to  ba  effective  ^^^dast  a^^tee^tia 
infaetioaa  ef  EadssKMba  l%isit:olvti£0&  eared  four  cases  of  aa^i^: 


l^&doBiologiieai  etudtas  coatimisjsg  on  a  defis^  populatlsa 
coatiiSM,  after  S  yQasre,  to  sfee»  &  bdsb  ps^iiortitm  of  psarsist^^ea  of 

BBtfflso^a  g^li.  coathates  to  be  the  <m]ly  pgo- 

peraisteaea  for  tb&s  astea^ad  period  ia  a  s%aif Ibsiaat 
o£  cases. 


BBXiAXSI)  SO  SCSSSW&MiAS'SB  cca^rouads  «ta^a  giima  to  iMa&t^  tsS^®, 

Several  em^^ouEsds  p3!ov®d  t^  be  ^.^stakly 
sehidtosomesidal  at  i^^l^  levels.    Bm  of  tlie  efna^simM  ■^s&s®  ms^a 
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psooieins  ^^  ^"i'^^  studied  Intmisivalyo     tfe«  phmfl»pi.pm9ziMm 
(BtmchsC  S  ^3)  prcnrieusly  SenssA  to  be  &xs&ttv&  is.  isice  mtil  moakeiy® 
vae  fcuaid  eo  bav8  sons  probity  lac  tic  effeec  tn  dogSo    Aa  osal  dose  o£ 
die  eoiqp(Hm4  gives  on  @@eti  o£  tOsd  etao®  ^a  foilotdng  eaesK^ura  pift^ 
veeced  sosae  o£  Che  So   lepcaiiewa  ft^a  dsvolopiag  i&  doge  bue  this 
pc«pt^lafitie  a££«ct~«s3s  aot  «b8«rv«iS  iii  aEcm^kei^d  es^Med  to  £.  e^aaeaJ 
nift  tberapeutic  inSeK  of  S  688  %m.9  low  in  maaiusiye  aai  doge« 


l&e  seeood  cos^ouad  selested  for  t^ial  ^^6  on  aatlbiotie, 
S  1629  o    A  s-eglsBissi  of  sewsal  os&l  doses  pr«vefnt«d  one-half  to 
£ousr^s  of  the  vo^ss  £wom  deveiopix^  in  mic*.     la  a  pr^bylactic  test, 
i»  egga  hacve  been  found  in  the  feeea  of  a  treated  weaOtBf  vhile  tltey 
heve  been  found  in  tiie  non-tsed&cated  contarol. 


MDtlle  £.  gasaaoad  ej^osed  Jn  vitw  to  the  active  dsnisa  MiraeU  D, 
etibc^hesi,  t£^tffir  @atatio,  and  S  688  w^g«  depsfes^ed  at  a  rate  dependent 
on  the  d^rus  'Ss^  ita  eo!iu:entrati<m<,     Bse%>ic3  pseiMC&S.  spasmodic  sasntfocieati 
and  paralyaia  eoopsffable  vith  the  nasrefsuscul^  effect  of  iMts  ds^  tn 
other  aais^la.    the  effects  of  these  dstige  i«re  iu»t  revearaed  by  fresh 
nedltm  nor  by  atropioeo    Since  ataay  choEiieala  hsd  the  sasae  killing 
effect  on  the  pai^asites  in  vitafo  but  were  not  active  i^  vivo,  the 
value  of  the  ^  vitro  test  for  sero^xiag  ^^  dmgs  for  sehistosoaHteidal 
activity  is  fuestioaed.. 


■She  r^ulta  to  date  iE^iaate  that  stib&sHa&a  (Fuadln)  therapy  of  tsisture 

infections  in  saiee  is  greatly  enhanced  by  feedijos 

L*syndtetic  diet  eantaiMs^  Sff^  protein  in  place  of 
usual  c«raBi»ieci8l  ration,    the  <»ocia  reduction  on  the  coBriahed  diet 
81%,  9Sl»  and  65%  in  congest  t&  5%,  12X,  and  15%  on  the  regular 


VmUS-PASfiSim  ASSOCXAXIOBS  A  series  of  ^>erSmfint8  with 

and  IfiM  vfccua 

to  detoet  the  pir^ence  of 

wall,  feces,  and  la  de\^loped  H,  

viral  oeateate    this  virus-parasite  eeal>inatios  thUI  probably 
I^i3<&setive  of  a»e<Htl&timia  of  the  type  eot^t  in  the  etsreat  staidies, 


Sioultaneous  Intraperitoneal  ii»»eulation  of  USM  virus  aad 

litas  i^educed  death  in  aice  as  early  as  if  virus  had 
iatraeara3»rall7j  virus  alone  givot  intraperitec»tatly  pro^ 
>;  omr  emtld  virus  be  recovered  ftfon  the  brain  iWing 
U  dfl^  of  observatlDDo    this  is  indieative  of  a  possSbU  sole  of 
tSb»  parasite  in  delives^  of  the  virus  to  tite  cmtral  nervous  eystea. 
F<ffCber,  whole  blood  derived  from  laiee  inoculated  Satraperiteaeally 
with  £.  berghai  and  either  intraeer^rally  or  Isttraperitonaally  with 
UM  virus  can  be  fthowa  to  contain  large  soMMats  of  virus.     It  was 
only  occasieaally  |»eaible  to  deaooatrate  vtrua  in  «hole 
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aSso  izt^wOdCod  ixktxs^er^salty  with  isat,  sad  «o6  at  all  tgbm  virusn 
taw  givo»  inerciMsrito&ftallyc    Ybm  elie  istt^arausraat  £.  Iwtg^i  i»"> 

vixesdA.    Otii&s  Bta&im  havo  shorn,  ao  sigBifiea&t  ^ditlvs  os^ 
»pesisi&  &i€&st  oa  tba  past  of  elCbar  tlxe  vims  «7  ths  porealta  ^eiMs» 
tias!  t^o  3SS9  Qtvesi,  sissslfeaneeusly  in  v^^ryi&g  4i2.wtioQ0. 


la  p«elljstiiaasy  statdioe  of  staslumeous  SIX  visue  CTd  £,  galli- 

ixk  ebieke»  a  ecx^tsaclea  of  vlifus  aod  ftisraaice  ceusdd  d«atii 

£9  4  Sagre  ^slisx  iSma  <»ith  paareaima  itleiiA.    Virus  aletm 
oot  to  otuse  sigaJJiemtt  diseause  in  tbft  ehicfcs. 


visisa  o£  Sfeo  Louis  eoc^^ptolitis  «ss  t^e»  tq>  by  tito 


Iwsvssi  o£  Aadea  <«^^tl  «nd  a  st4^Kril«e  increase  ia  virus  titer 


ia  pup<al  saosqiaitiws  up  tJssougJa  eight  d^a  o£  ioeviMition.    ^le 
vifu«  p^si£>tod  iss.to  ths  lisssixml  @t^e  of  both  tsale  md  fenale 
ttDs^t0fi8,    tbe  JABnature  stfiges  «»£  Asdea  sx^cmtt  devalopfid  hiehear 
virus  tit«^  waA  ismtm  o£  istfoctiim  thsa  did  Jlacatwlcg  ouadgjiafteultttuso 

1%e  k^rvate  oi  iaam^lm  «fiai^^^ms^l§ioea^  ^BsA  Ap  grcdbwrai  hove  not 
devtt^)p«d  appAseat  infeeeiens  aftc^  carol  iasc^tion  of  the  SiimatOGjtm 

of  g|,ew3g>diaia  ffffilffitMigutBB 
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pvoJa:t.    VelttEttw^rs  ^^e  vadex  tha  c^aee  c»£  cto  re^ideae  ia«> 
ve8tigAt0S>  wfeedier  handled  m  outpaiients  or  as  ix^aciss&cao 
They  tak<&  ^tsg@  as  p^eoeribed,  st^ralK  to  tteaaQsaaty  Islbtssat&Kf 
p«oced(^«8  and  eo  infeeciea  by  bites  of  inf^ted  e»»s4|aie®«3  <> 
Factieipaeioa  say  b®  £or  6  tseeks  to  2  atonths  or  up  to  (sa&  year 
dopending  on  the  aature  of  the  project. 


Gtmiisi  of  Pleuaroditim  vivage. 

Siogle  doses  &a  low  eo  75  xago   (bese)  of  chlocoqulae 
iiee&le&y  pes  i!$@ek  will  result  in  eoo^lete  sv^preesicm  of  Chessoa 
Btraia  vivaae  ttAlaxia,  evea  trader  eonditioits  of  repeated  infoction 
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via  tac^<si£ii£o  bite.     1jbt;&  frrea^iskt  accented  doaie>  l-s  300  t^o 
(lbas<3)  pear  tiBeko 

fffiaasqulae  g^'veia  as  &  siiagle  30  ti:^.  dose,  ^s^^ilfi  en^  && 
A  siogle  3>0  sag.  dosQ,  dsiiy,  begimiing  «:he  d^  befee^e  in- 
f^Clcn  by  »09^iCo,  did  is>t;  prevent  ec  msppress  iafectimic 

PristSMSui&s  is  spOEoafeocidai  at  a  dosage  as  low  as  1.5  aago, 
siogle  dese,  daily ^     Lots  of  iaBS<{uitoes  fed  mt  tmi  oesaaicms, 

24  iKHSirs  ap^t  ^t  3  diffa^eat  peti@n£s,  i!>gictt;  to  th®  f^st 
do&e  o£  drug  fKiroduccd  sfsmiGaoituss  i&  thsir  e&iivs^  gl^oSse 
SosES  iote  £ed  daily  agteg  t:lte  ttt&t  dose  of  pris^^is^  ^o« 
duced  guts  positive  for  esocysts  tliroti^  day  10;  hc^eves^, 
spoffosdltes  did  not  develop  ixt  tbe  eialiv&tf  glBSs&s  in  aay  lota 
e&d  a£ter  dsy  6. 

Veoe^uffilsQ  a  train  of  Pc  viyaK. 

IhJU  stsffiia  of  £!alsria»  obtaisad  Stsmi  tkB  State  oS  SIssida 
in  eastern  V@aesu@ia,  ^ss  fouoid  to  lis^ve  a  pi'epatont  period  ®i 
13  to  If  days;  tfe©  iassu&atioa  |»e?lvid  v^  ©loo  13  to  17  dc^ 
(data  S&caa  10  pati€sits)«     %ds  strain  «;as  fcsmd  to  b€t  sfeusistmit 

to  pyr&oetb^^ijio. 

Sigaificai^e  to.  .Bio^iaedi<?al...Re@eagcIt  agd.  tbe.  .I^ig^aca  eg  ..tfea 
Zastitiste: 

Iiai«  ceuiiCsy,  aloa@  mtla  otlse^  cojotries  o£  the  ITest<ira 
Eteispbes^e,  is  CGmaltted  to  a  p^ogsras  of  ctaiaria  er^iieatioa» 
Is3  lino  «leh  tkia  cc^sfdmsisit,  tins  research  p'sogsmn  o£  tMs 
laboratcsy  is  directed  in  ®,  Is^ge  pi^v  toward  fimd^aecmtal 

psobleEss  in  clumothsr^y  <^th  special  ss^p&asis  em  Siadis:^  tbm 
beet  wi^  to  i;f«s  dsrugs  in  ssalasria.  er3d£:^tiflQ  i^^og^amso     Tk^ 
sUidias  imdes'  ii^^  st  tli®  Atlaatts  ingtallatlmi  £s?e  aismd  at 
££isdin@  t@ys  to  ^ply  the  ims&sm^itBl  Ivrnwledge  @@issed  ia  the 
laboiraf»^y  easd  acs^s^e^iog  i^x^iaas  pose£.  by  vo^kors  in  tits  il&M<, 

!n&ifi  ]p%>oj8et  irlil  coatisase  dairies  £&e  caol^yg  je^  tidth 
sp«»ial  as^hf^io  on  fiiidis^  @Qd  as«ots@it%s  atethods  o£  mass  efaesssD^ 
tbearspy  erad  study ^ijag  the  biology  o£  zaalarics  feuipsd  S'Cisist^it  iso 


Wast  8  iiffilTOSed  -  Ke. 


L,  l©diaejei4a«  Marr.'.^jai 


1/6 


©3sds0"a;l?iyi«®a:ls3  sitla  ehsis  aii  m-hfbmlMvi^l  i^tivitf  .seal 


S^tal  m.  WIMM^131 


£o  Sjs  <&ss  to  s  EeiS  ssjbSfoSase  -^asisli  Js  easily  separated  fE^cm 

available  So&  :aalaris  csusee  by  S^^SillS^  2^:^^  tJ&te!?.  is  ©S 
^o£'M"»sMs  ©eeisrsaee*    Sie  eradi-eatlois  oi  isals^ia  sk^-  fee 

of  Gidjstisaciss , 


^Q^iaa?  fcfea^  sre  £&©  E'SSialt:  of  x'-.^eiasica  ■in  tk®  fee©  of  tise 
so2^93ssds  "AS  gfee  feost  esr  vhs  sfeaislt  ef.  diffsreases  Ib  the 

©feo^st  Else  s&stteSffiS'es  of  tk-e  easfsaes  aai  eoess^ass  isr^oivs^ 


rt  3  iaeiisied  »  Ms. 


lee  Claem$S)er«9y 


3.  Betbesda,  S^lstad 


CaiesMla?  Year  1959 
gayfc  Ao 

tsoject  Title:     The  machaaisa  of  dctricra  of  aatismiaxial  drugs 

Briaseipai  il^sveseigator:     Karl  A.  Scbeliessberg 
Othsr  SsEvestigaeore:    Moos 

Ccop55sa££s6g  itoi,fcs;     ISskb® 
Masi  Yoars  (ceieadas'  yea^  1939) : 
%sal:  2 

^  ^tgp  a&d  |a  yivct..  pasticularl-)  ^ffigssx\i@g  riborasctetc  ^^M 
(W^  mnA  des^^lbom^leie  acid  ;9M)  sy&cbssis,  re&^-lra&toa, 
ia£@ctivi^,  £si%d  v^&alu!!  of  dnsg  ])j  th&  parasite,     A  s%^&ia  of 


Tteft  restslcs  indi££tt;:a  elia£  £he  'Isvg®  fall  inm  gs«mps  <m  £bs 

bfisiffi  of  t&sir  (H»de  of  ^tetixxato     ^is,  ^?i}S0i:l!>3sdistQ  amd  eMccse^ 

eendltioas  sfi^isd,  eood  dste  1.ate«s^  Didy  fn  ^<ivo<,     "Staa  d^^  effect 
Appemsa  t&v&is^'^l&  only  by  thymidine,  is^ie^^itig  dmt  tl^  drtig 
Saihibits  the  aissymacic  cotxv'sreioa  o£  d@<myvE;Miite  to  thysMijmo 


with  a  <^siz^lin@  or  scridisa  m^i-leus  (^uiioiaes  chloxi>«< 
^toe,  ^uis&issFix^)  isMbit  res^iratifm,  R17A,  md  WA  ta&t^mlijm 
eppeisesntlj  cdSBespscifically  ttemsgja  i:at^aiixm£&  ^£h  energy  e«K<=° 
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defaail  sreveal  citae  tbe  (is»2g  ^sticm  is  depaadent  cm  a  blgh 
potassium  tea  ccsaceatxaeics)  Qurs>om!d:i£tg  ^e  pmsaatt^,  such 
ae  occusrs  istaiiis  £he  s^isd  cello     l&aus,  tii@  action  of  <s&ixdxna 
end  related  drugs  oa  t&e  m^a^ial  pasrasito  &a&  heart  misicl« 
aae^  be  sjyailj^a  iaeiioatQiiy  commiteA  viih  potassliBa  icm 
imat^imliaa  er  tr^iss»o£-t» 

StanlficaBca  to  Bio«tSedig^l  Ra8<>agclt_an<l  ti>s  Pgogrm  off  tha 
lofltttutes 

Littlo  is  knovn  o£  Che  fr^ica!^  laecbaftissa  oS  aetioia  of  nsost 
dxtsgSo     %!O»ledg0  ia  tMs  a^ea  eould  lead  to  £i  rati<»sal,  4av6l«f«° 
mmt  o£  iBore  @£f@ctiv®  c&oa^dis^^iiSQiutic  ag@Ets»  tuot  oalf  agaisst 
imtwiA  bat  agMs&st  otbar  diseases  -^xare  drugs  astsa  us<3£ul,  such 
as  hsmst  disease  aKl  artls^itis  iu  t&s  easa  o£  Siha  qolsaolisa'^ 
ac«iAixi&  druig®,  amd  stespiascss  Ist  tlae  esse  o£  the  pyrixsetlbsmina 

lavQsti@ar:ion  alossg  tlso  linsss  outlijoed  above  td.ll  ba  cost- 
timied  a&d  @£;t@iided  to  othss'  speeias,  ^scludiag  lasum  taalariao 
ThssthuT  V{»ffk  will  C&m  bo  i^tiatad  in  call-f^aa  s^tasie  to 
datcxffliae  na»'c  spe£i£ically  £lao  loots  of  action  of  tl&e  vas^ious 

dxi«g8» 


Pasrt  B  ineludsd  »  ^. 


Serial  HOo  KIAXP»I31*B 
1.  Pares  ite  Chsiaotljerapy 

3o  Be£!^e34a,  Marylimd 


Individual  Project  Seport 
Caltmiiar  Year  1959 


Part  Ao 


Project  Title:     H&cba&lssi  o£  satiisalarial  action 
effect  on  b^tcria 

Principal  Iswestigator:     Mie^ah  !»  IQrtebex^alsy 

Otbsi:  Investigators:     ^oas 

Coopf^atisig  Unit^:     Noi:^ 

Man  Years  (calendar  year  1959): 

Xotsl:  1 

Fro&ssiooal:     1/2 
Other:  1/2 

nroj&5£  BaacriptioH: 

(Jbiectives: 


To  detexEsine  the  raecbaaiGta  of  laMbitlon  of  fQQ.p&pmsms  sgo^ 
(Strain  G4A)  by  pyrtja-@thjg23.iie  at  the  ersysatic  level. 

Ifetbods  Sim>loys<i: 

Growth  rates  of  Tnf^domm&s  s^  ^?ese  detesiaiaied  by  ttirbidi"" 
s^tric  ?s£43sureiBents o     Utilisation  o£  substrates  ^las  detarraistsd 
by  meaaststing  gas  evolution  ia  the  Harbor g  iaic.rosfeapiroB3et«Ss  by 
chromf^tographic  and  pttotoiaetric  tt^thods. 

Majosr  Findings; 

lo     Vj^iscsitbsmins  inhibits  gsovTth,  glucose  utilization,  mtd 
pyruvate  utilia&tiot^  to  j^prooslmat&ly  the  s^sae  @:!ttQnt.    At  the 
levels  teBtsd,  format®  utilisation  ia  isot  inhibited « 

2.     ISie  system  degiradisig  pyruvate  to  an  e<|uiaolar  ralstm'e 
of  fficetats  sad  forssate  is  the  one  inhibited « 

3o     OS  Ksny  st^staiices  tested,  pyruvate  itself  ys&a  the  ooly 
naterial  capable  o£  severs  isg  pyrisiathemiae  iahibitiotio 


-  2 


S|^ni£|efflBC@^  £q  Biq'"Med_i&al,_Ee search  aad  the,  geogr^^_^o£  ^^|El^^ 
Im3ti.jaate; 

An  ua:d!^staQ4ii^  of  £h®  bioch^taical  aatu^o  of  Ch^s  action 
of  d^rugs  is  a  ftmdasuensal  goaio     B-acterial  enayi^  systems  are 
acceasibie  £or  study  aM  serve  as  tao4els  for  the  analysis  of 
drtigs  active  against  otber  o^ganisas. 

Pgoj^gq^ed^^^gougse of t:be^^,^Pgo,|eet; 

This  project  bas  bees  completed  mid  tbe  priaclpal  imrestio 

gatos  has  fcrensfcrred  to  another  Jaatitate, 


Pasrt  B  iiuii^sie^  «  ^. 


Csilmnim  Yeas?  1959 


^EL,^<' 


diseases 

^a  "^ears :  C<aalsut2aif  yess  1959} : 

'iteeai:  2 

J5^fes8i€mai:       3/4 
Otiies:  i  1/4 

T©  dis«©vs!^  Effi?  ^SiS  KO^a  effective  sehist^sOTsaeid-jl 

sjsfess  <^©  p©3rfm-.f::  i  a:^  tlse  live  ©r  dead  ^skkss  sire  ©©rmteSo 
iS  CS'«sKisa33aa>  o     £.  teat  for  ©ifi^Ks^'  pr^^lsctic  ©s"  ei5£?a&i'ws 
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s: 


to  be  xs^aOkly  s^isttmamastS&l  at  ts^i&  levels  but  did  sot 
o^rit  ftsrtlies?  study.     Hos^veir,  ©bo  of  -;&©  eca^etrnda  TJi^a 
p£osisJ!3@  ansi  t^ss'e  stiidiei  issjro  inteas:'..velyo    ^e  plsGnyl- 
pip@raei3:ic  (^acl^st  S  383)  frevioissly  ::cxs^  to  be  eierative  Ssi 
saico  SBtd  JEpiiikeys  *rss  fom^d  fco  h.^v&  seiao  prophylactic  efScet 
ia  dogSc     ^  csral  <ios@  of  tb&  c.i3ssi^mmd  givss  ea  oach  o£  tibe 
tfeee  days  foiiowiaas  s^osure  ps-eveat;©!..  sose  ef  t&e  S^e  4^f. 
caijSUiB  fgoa  deveiopiag  in  4  ^gs  bu£  t-;is  propliylactlc  effect 

tbe?s|>iSB£'Jje  isiSez  of  S  6S8  ^Tas  loi?  in  i:.ts3!i!i^ys  and  ^^.^ 

®t©  se«tmd  coapouad  selected  £os*  ^--.ftlaer  ta'ial  «as  as  saei* 
hioti&i,  S  1629  o     A  resisEsai  of  ssveral  i  yal  closes  oS  this  snti« 
biotie  |5jfevea£ed  ^oh.  ^as-half  to  felHre;;*-'fo?K:tli0  o£  tlis  ^sjan^ 
fosE  dsvelopiag  ;la  esiss.     la  a  psopbyLxtic  test  ia  x>rosr©3S» 
eo  eggs  ksvs  b<aea  fcnsad  ijs  ths  feceo  o.:  a  treated  isci2&^  ^^iis 
th^  hsva  bssn  fouad  ia  tfca  E&a-siadlc-Q  f-ed  control » 

Motile  So  mescal  «3tpos^  ^  yi^fcgo  to  tlia  active  4si3^ 
Misacil  Dj  stibophsa,  tsjftsi'  eiaotijaj  er^d  S  688  i^ese  aiiaiiasly 
diseased  but  at  s  rata  depeateat  on  tbe  dsjisg  and  ita  cc®" 
ceatratioa,     Sse^ine  prodused  spaessosiie  mov^oeatS'Sad  paralysis 
c«a5pss"c&2.s  tjitii  tho  asuroEsiacisIasr  effect  of  this  dreg  ia  other 
©aaiEals.     Uie  effects  of  fiiese  dimga  ^jsre  ssot  severead  by  itesh 
ffisd'ium  a0e  by  atropi»3«     Siaee  sassy  ctieiaicals  had  tJus  sas^ 
kiiliasg  egfeet  ©a  tlie  psrssltas  &n  yitgo  but  were  aoa  aetlv© 
la  vJTOa  tl-js  \'alt3e  of  tiia  ^  viteo,  fcest  for  seseeaias  of  dfe^igs 
Sor  scfeistosoaacidal  activity  is  questioned., 

l^titafce; 

rwrnii^i-iir  r  i«ii-m  i  ir  ii 

ia  Isffiireasi^s  ^  sssay  parts  o£  ^te  ^jsafid  esiseciaiiy  •s^re  sfee 
practice  of  :^rsigation  is  gtouisg.    Giajreat  treataaats  tos 
schistosoiaiasis  ai'e  iasajSeqisatSo    A  better  ^'^  is  aes'^d  sot  msly 
for  ^<2a«23eat  of  i3S!S£vi<luei0  hnt  sIbo  for  saass  tjsage  ixt.  cissts?sl 


.ggtgtosei .Cteggffla^  og..tba.g^o.!egt£; 

Scj^eeisisig  ^11  eoatisma  is^  ;^  effort  to  f istd  sso^tai  ps«sai@is^ 
cos^oaniSfr    Ms^&s^&St  ^^  effort  ^ili  bo  sssde  to  tsisksrss&ssbd 
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hew  presently  kacwfs  c«aj^^*!sds  kill,  ^  vivo  and  ia  yiigQ»asi3 
how  tibsir  £^tivity  might  be  eaubaiiGed  by  diet  or  otbi&e  ta&sxeSc 


Part  B  included  -  Yes, 


ScBfiel  MOo  MMD'131-^ 


IsidivJdual  Ftoj^t  Bepesrt 
Cf^.lendar  Teas:-  1959 


gfgfcB;     H(mo3fSj  Awards,  oad  I^lieaeions 

?i&lic3ti«is  otI\er  thaa  abntvacts  froa  this  pzojeet: 

l4itte3^i>os«£'»  6^/^g@  Wo,  Bmee,  Jotm  I.,  {md  MeMuIles,  Sostald  B, 
1!he  pro^ylactlc  aad  curative  estivi^  ©f  l-^feleiayl-^-O^-^chloro- 

4°<fBetlayl<-pbe3qrI>«piperazi^te  (Hoscbst  S  683)  ta  espesrinuaneal 
scbitftosoffie  ij^oscloaso     Arao  J>  Tiropo  Hedo  &  %§«   (iycs^ted  €«f 
publieaeioa  Is  nsst  :lssue). 

le}a@?3  anA  Asssr^ils  re/^attog  £x>  f^his  project: 

fresld^t  of  Helaiindiolosical  Soeiet;^  o£  l^^hiagtoa.  Do  Go  fos  1960. 


Serial  Ho.  misssiai^ 

3,  BeeStesda,  Mmjlm^ 


Sjadividual  ^©Jesst 
Cffileoda?  fear  1959 


^aJL^ 


Csogsrafelass  JSaita;     B.Vo  Willie®  IMIitfe,  LH),  K2AID«l2l-K 
Maia  Years  (c^esater  yeisr  19595 ; 

Toteis  I 

Ot&ss:  3/4 


flu^e  tfe«  etes&t&er^y  of  pwaiBitic  issfetcfciossso 

t^  ^e^g<8Ba£  or  pa!:ssie  perl«d,    tite  iaflizs^se  o£  Usfi  diet  ®a 

pmmit&si,  (2)  t^®  coad&tioa  of  £te  fi^aeices,  (3)  s^msreb  aad 


eeifaopfassa  (Fiaodin)  tk^e^y  of  mafaET®  Schiatesoigii  s^mmi  l»" 

fseiliag  t 


foetioQ©  in  rnS^^  is  greatly  aaliaK^d  l»y  fe«4iite  t^ 
e£Hrl^ehe<i  Q®@i<«€yn&ketic  4ie£  eontalBljis  30%  prot®|j!&  i»  placet 
of  tiifi  usual  (Secsse;rci£l.  ratioa.     ll&s  f^mm  ^^duetiem  in  siic®  oiEi 
the  «mfisbffid  diet  vas  37%,  dS^^eoid  65%  in  eoQixaet  to  5%,  i2\ 
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Stsfd£iejsa£ei  to  Blo<4iiedi<:aI.  Seeeffirch  and  th0  "BEoaxsm  o£  ttm 

It  t^  be  |»os8ibl®  to  intessify  tbs  activity  o£  drugs  aiyieh 
as  stlbcpb^n  in  ssm  by  its^difieatioa  o£  rius  diet,    fmsth^masci, 
pareeitic  infections  a?e  |^®val«mt  in  iSfeas  «l)@3%  malmstrititm 
is  ^smaa,     3i%e  there  ara  cia;^  £ailusres  oS  tsemtmsit  it  is 
itBportfflit  to  know  tether  malxmts^itloa  c<mtari£tutes  to  tbe  poor 
results »     It  Is  also  ioqportaat  that  ^miiamis  used  iss  testing 
conpota^  for  sehietctsomasidai  oetivi^  be  oa  ^&ti4ya&  providtsasg 
optioBsa  ctmditicms  £01?  drug  aetivic^. 

file  present  studjr  is  to  be  e^tendad  to  detesaioe  the  specific 
imtritioiiai  £aet(^8  involved  ira  the  e^tanceia^it  of  the  eSii&m.y 
of  8tl2M»pb^  in  echistooomiaiiis .     Otksss  ^s%3^8  used  ^se  tb@  t^eat^ 
mssit  o£  t^is  end  other  pmsssttl^  ditseesea  trill  be  i£kveeti^tedo 


Fart  6  Insludesd  »  Ho, 


Ks-e 


?a?&  Ac 


S^ojeefe  Title:     Hstysiological  disposifc  !i:-a  aKj4  a^eabolisia 
of  tha  entiffialarial  &.:■-•«»  p3?saiK2£h^iiEe 

P^isffii^al  Isve3tigat43r:     Leo  E«  Gaudeci:!^ 

Ms&  Years  (calendar  yesr  1959'} : 

Toeai:  1  3/4 

FeoSess local :       1/2 
Othe^:  I  1/4 

P^oJecC  Rescript iOB: 

stives: 


To  deSersaia©  ths  pkysiologicsl  dicy^rsifclon  and  laa&s&oli^j 

isflueacissg  its  abeospeion;  easi     e©  se -^-vaiuiaee  i£s  feSEsieoiogy 
ead  pbMsmscQl^^  ^snd&t  the  c®aSi£i0^  ;:lted  in  sq  e£Sc>££  €& 
bst^eS'  define  l&s  u£e  itt  a  pi^s^em  ior^  uass  therapy » 


ia  1;^  chiek  ^e  ^e  malaria  st^^aios  u:;cd  p-^risssrilyo     ]^iBs£l}a» 

miag  is  (s^loyed  as  £ha  Sres  bQs®  aad  '.^>  iB<>rgaiaie  aiid  o^gaMc 
salfcSo     _^  vivo  aed  ia  vij^^  atiidies  Si'Oi  ascos^liskeS  in  tije 
lasasea  sas,  aad  ^a&bie.     SpssifSs  eheE:.cal  4jstgecei®a  jse£fesds  as& 
de'vslopsd  for  the  i©©laf;aoji  of  paseat  •.-.oi^osaad  ss^/os  sEcfiaboIic 
p^oitiegs  Iq  izrisa,  S^es,  blo^,  pl.asm.:i.   sstl  tiasueSo 

lo     Phyaiologicsl  disposition  of  ti'icia':^^  dsug  is  detes'sdaed 
ia  sniEiiala  afC/es*  oi?al  asid  par^ite'rai  s.vs!i£ii:stxa&io&o     Tissue 
dists-llstiitiosg  plasEsa  levels,  ssssetiisn  rates  aod  me.t^bolic  prod^scts 
ssra  ^^3cai!2ed  by  specific  el^^i^cai  m&  Juods  ^m  p^sper  ckr^aa^ 
t©gr^fe^,  assay isg  %d.£fe  p^op©££ieasi  gs:— flo  eeuaties  ©e  eoler  s©- 
aetim  (if  isotope  4iiuti©a  is  ess^lQje  C  .> 
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eije  -fae  by  (s>  pcESasl^sia  ©fesSies  to  sl£a  e^l^icg  proteaged  ff®* 
eire^ilacioQ  e@£^i<:|QSS  mai  <&)  24"kDur  dialysis  of  excised  rat 
gut  se^s^ats. 

3.     Ikmic  maiRli&Qtatimsia  dbs&rv&d.  ase  stated  ssc^e  critically 
at  the  esQSjnae  level. 

'Sha  physiological  disposition  ©£  radioastive  pysr^jas^aml^js 

ia  fclae  e^bit  after  oral  asid  p-ar^t^al  ssMiaistifaticifa  at  a  ^se 
®f  0»5  sg/kg  ijas  dctataiiaado     TKaaSy^four  feotsrs  aftf^  ogal 
adsal-aiseratioai  60*80%  of  elis  <tesg  hsid  be^i  e^reted  4a  the  Seses, 
abmss  W%  ia  d;^  wrisas  and  i0~3S%  "siss  fctas^  ia  t&s  blood,.     Tteree 
dsys  sftesE'  iESsrsveESiis  sdaiaistsatisrij,  78%  o£  die  dEtig  t^s  still 
presfsat  ia  tfes  blood  .aad  tissxiss,  ®ad  22%  bad  beeai  esKJsreted  in 
t!te  %ssi^^„ 

^sosptiea  o£  tritiatsd  pys-ja^thaaiae  t^dsosltlo'ri^de  by  tlse 
eseijied  gat  gtat  at  physiologic  pH  mtouated  m  less  tfeaa  2%. 

A  spectffwa  ©f  ia®rg^3lc  aod  osrganic  salts  of  pyriaBSthsiniaaa 
^©re  peaffissed  in  fch®  sat  iiatestius  ^  sitaa  £os  three  toars*     13^ 
SEssusit  of  dsasg  absorbed  staged  froa  10'»20%  i^ith  the  isaorgsais 
salt:?  (eCl,  Mr  5  ^^^a)  ^o  30-407^  ^7iefe  the  orgaaic  sslts  (ac®8:at©j 
aiKJcilESteg,  slu£@ss'la)o    Ki^a  sfes  f^ee  base  or  pyrissstli^iisa  sjas 
perfflised.  60%  afessi^pticsa  ^jas  obtsioed,     Eo^^ver,  ishea  ^a©  pas'" 
fuss'ie  ^ss  passed  slasougfe  the.  stesaxh  as  wall  as  tfee  guts  a&s«^p« 
ti©a  'sjas  rsdused  I:^:j  10«»20%» 

ISsSasEsed  .asatijEalasial  activity  in  infected  mice  sad  cMsksms 
^8s  oSstaiasd  ■m.th  vAs  oral  sdEstnists'stion  of  <%gSEic  salts  ^aea 
c^s^jjred  ^tla  the  :5yee  base  ssd  Iso^gaaic  salts  o     The  iaeisas^Jtesjey 
posrlsidisally  ^i&tsiasd  m.th  iadivSdisal  ^sijaals  lasuld  suggest  t^ 
use  of  fjareatarsi  cifkiiaistratica  or  eoatsd  t-a&lets  to  achiavs  de^- 
ei?e<l  aad  repirfo&s'.lblss  plas^  levels. 

Tessic  Bssaifesfc  iti'SSM;  ©€  miscul&s  gifes'iiiatloSs  cmvalaiaaf} 
sss^  ifespisatssy  ez:'ss.3t  as©  ofetaised  Mth  elavated  piassea  leva 'Is  of 
pyrii!tetlissi3^«     Ik  vltgo»  tkis  coj^icrt^Ed  alters  ©pioapteia®  ssea- 
l3olii3ssc     At  coiiceB  is-atiOES  of  10*%  both  tfea  «^idstioa  asasd  aisf:h« 
osyli3ti©E  o£  apli5£  >teia9  epp^ai'  to  b©  iiiMbitado     Tte  t^siSsit^f  ©f 
£lie  «teiag  s^y  ia  ps::t  &©  dia®  to  isscr<^s©d  Isvals  ©S  episi@plirl»6« 

The  project  Is  iatimately  associsted  ^ith  a  Isrgos  p^ojecf: 
steed  at  ersdics«;i  3a  of  isal^riao     Sj©  purpose  ©f  tfes  |»e©j®ct  :is  t© 
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coodiiee  basic  studies  oa  a  videly  used  dr;^  ^U^h  soi^eisaes  fails 
to  pro&^e  £!te  dcsi^red  resu},£<,     Basic  studies  dealing  vith  tl^ 
lacl^siolog^  (face)  o£  the  darug  might  wall  coots  11m te  to  a 
battel  ssethod  o£  administration. 

ggoposed  Course  of  tha  ggo|ec£; 

Studies  dealing  vith  the  pl^siological  dispositiisa  of  pys-i* 
n^thaatlBe  aftes'  osral  a&d  parenteral  s&aisistxatioa  ^11  be  contiiused 
vith  pssticular  e^hasis  on  obtainix^  bettear  absorption.    ^  vitro 
studies  ^il  be  insluded  alsoo 


l^t  B  included  -  Ho. 


1959 


fmt ,  Ao„ 


Mem  ¥@^?&  i&mlex^&m  ■jf9s^  19S9) : 

Totals  I  1/2 

L:         1/2 
I 


1»  i^flsMk  mi»ts^lic  p&^m^s  ssb^  msysm  systmm  aeclv«  on 


"Bm  mtismlml&l  SfS&ivity  ®i  d^ixsg  eo^^imtioas  is  c^smd  %m 


stasdiae  st^  aeeee^li«l&ad  ist  t^  ^&m6,  Wikt^  wsbhi.%  m&  dago 
SpmUU  i^ssedsi&l  a^eh&ds  @r«  6smUp&A  &m  eh«  <tee«s%imtioa  ef 
it  i^m^&mA  mi&  mtt^b^lU  psedt^ts  in  wiae,  fscea,  bloody 
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3o     The  foseabolisia  o£  the  &iti3aaleizt&l  ia  dBtsmdsi&d  in 
eisaufii  px-^tf^atioGS .     Ensysie  systesos  sr®  cheracterised  by 
elAssical  axid  specialized  biocbaBieal  techniques. 

Major  gjadiagsi 

^  ^  vifcgQ  system  £o?  eMoarequio®  last^oliam  ifss  £<mzu3  in 
rabbit  live?  hsstogcsaatds  o    Chlosro^iae  \ms  ssBt^olized  at  &  rate 
o£  about  45  peff  eeat  per  b&u?  per  graa  of  tissue  at  pH  7.4  in 
esi  acmosphere  o£  95  p&r  cent  o^^eSo     In  the  pres&a&e  o£  SEF  5250A, 
Lilly  13947,  and  pyriisathamine  at  concentrations  o£  1  k  10"^, 
chloroqaine  @eta&oli^a  was  inhibited  80,  90^  mA  100  per  c^at, 
respectively.,     ^roniasid  aisd  isoniazid  had  no  e££ect  on  the 
in  vitro  syst^s.     IQse  fsetaboiic  activity  o£  liv^r  hoGtegesiata  mis 
virty^ity  lost  after  dialysis  for  16  hmsss  against  distilled 
water  at  5®  C«,  but  could  be  restored  by  the  addition  of  a 
TPn-a  s^aerating  systea.     One  o£  the  s^tabolic  products  is 
acetaldebyde  and  preliiainai^  evid^^e  suggests  that  both  all^l 
grot^s  of  the  pas^t  coatpousd  are  essidis^  in  vitro  <, 

Moinistration  of  these  metabolic  inhibitors  to  rabbits  at 
ph^naacoiogieal  doses  in  con^inatioa  m.th  chioro^ine  gave  rise 
to  higher  blood  levels  and  a  prolongation  o£  the  half-life  of 
the  antimalarial  &e%ss.     VLscseiv&x,  in  GB»st  cases,  aietabolic  in- 
hibiti^i  bey£^  4S  hours  could  z»>t  be  achieved  because  of  the 
rq^id  turnover  of  the  prolongiiag  agent  o 

Ckioro<^inQ  tias  adxdjiistered  orally  in  cozE3>ination  ^th  a 
metabolic  inhibitor  (S^  52S-A,  Lilly  18947,  pyris^thffiniae  and 
iseniasid)  t©  sdce  infected  ^th  P,  ber^heio  It  isas  fou^  that 
after  a  single  dose  of  chloroqutne  in  eoBbinatioa  «d.th  any  osm 
o£  the  various  ii^ibitors,  the  ai^tearaace  of  parasites  in  the 
blood  vsas  supsKressed  for  a  ledger  time  than  aft^r  treatsaeat  ^th 
chlero^ias  alcmoo     The  ehloroqui£^»SKF  525-A  ccsabinatiim  at 
5  tBg/kg  had  four  times  the  suppressive  SKtion  of  chloro^ine 
alone.     Ihe  sechaaisra  of  action  in  all  cases  proceeded  by  ia» 
habiti^i  of  chloroquine  metebolism.     None  of  the  iset^belic  in>^ 
hibitors  e^loyed  had  any  antimalarial  effect.     On  the  contrary, 
soae  stSjmtlat<^  parasite  develofOieat. 

Significance  to  Bio-nedical  Research  agd  the  Pee«raa  of  the 

The  project  is  associated  mth  a  larger  one  ained  at  t^ 
eradication  of  malaria.     The  pur^^e  of  the  pxo^em  is  te  fiad 
a  drug  or  ^rug  cfflE!>i&ation  vith  proloi^ed  action,  wjitgiffiua  t^era«> 
peutic  value*  and  rainimal  tonicity. 
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Beopoaed  Cougse  of  tha  Rrolect; 

io    Itetal»olic  studies  of  aatlmalarial  agents  ia  semss&l 
will  ctmttanQ  ia  vivo  aiel  te  vitro,     pas>eicular  9Bi>lia©l0  being 
placed  on  st^pressive  agents  o     The  &azytB&  systess  aad  tbe  oetao 
bolltffis  o£  antiiaalarials  tTill  be  investigated  further,  giving 
coQsides'atliKi  to  ths  i^ssible  inhibition  of  tbe  enzyiad  systaira, 
potentiation  of  antimalarial  activity  of  the  parent  Gon^^m^, 
and  ^>80ibly  metabolic  product. 

2.     Oth^  met^olic  inhlbitoi^a  of  chlo^o^ine  i^tabolisn 
but  with  longer  action  sought. 


Past  S  included  «  Moo 
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1.    Parasite  Qiemotherapy 
2e     ^idesaiology 

3.     Coluiiisia.  S.  C. 


PHS«KIH 
Individual  Project  Report 
Calendar  Yeax  1959 

A* 

Project  Titles  Studies  on  human  ssaiaria 

Principal  Investigators  Martin  D«  Young 

Other  Investigators!  John  Paul  Duffy  are3  Aimee  Wilcox 

Cooperating  Unites  South  Carolina  State  Hospital 

Man  Years  (Ceiendar  year  1959) s 

Totals  4  1/3 
Professionals  1  i/3 
Others       3 

Objectives  8 


To  add  to  the  biological  knoivledge  of  etalaria  by  observa- 
tions on  induced  malaria  and  ejcperiiaental  studies »  To  deteridne 
the  sporontocidal  activity  of  antimalarial  drugs  and  hey??  developed 
resistance  influences  transiiiissicn  by  mosquito  vectors.  To  study 
the  development  and  inheritance  of  resistance  to  drugs  by  the 
paa?asites»  To  deteimne  if  the  development  o?  resistance  to  in~ 
secticides  by  sosquitoes  alters  their  ability  to  transndt  malaria. 
To  serve  as  probably  the  only  soxirce  in  the  nation  for  established 
strains  of  njalaria  for  use  on  a  nationwide  basis  for  therapy  of 
neurosyphilis 5  nephrosiSj,  Parkinsonisms,  and  for  ejiperinsntal 
malaria  studies. 

|fj3th;:c>ds. ,  Emplpy^^^g 

Malaria  is  induced  in  neurosyphilitic  patients  and   in  volun- 
teers under  norraal  and  eKperinKjn-tal  conditions^  The  patent  infec- 
tions are  challenged  by  drugs,  ln/hen  resistance  occurs  n®asure~ 
aaents  are  made  of  its  characteristics.  Istosquitoes  are  allowed  to 
bite  patients  vdth  induced  infections  before  and  at  intervals  after 
drug  administration.  The  resulting  infections  in  the  mosquitoes 
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are  correlated  vdth  the  presence  or  absence  of  drug  resistance 
of  the  raalaria  infection  in  the  huiaan  hosto  Insecticide- 
resistant  and   normal  mosquitoes  are  f&I  simultaneously  for 
comparison  of.  ability  to  transmit  malai'iao 


Primacjuine  given  3  mgaa  daily  had  a  continuous  sporonto- 
cidal  effect^  beginning  several  days  a;-ter  the  first  dose^,  upon 
[iip  ;^5^^  and  £.  falgigagmi  infections.  Current  work 
1^572  logm  daily  indicates  the  sansft  effect  upon  £.  falcia3E.u@» 

A  strain,  of  £«  viya?t  malaria^  frora  an  area  in  Venezuela 
which  had  been  under  mass  suppression  vji'lh  p^imethaainej,  was 
ii-riueed  in  two  patientSo  The  ineffectrlve  response  to  challenges 
of  50  and  later  100  rcgm  of  the  pyria^tharaine  suggests  that  drug 
resistance  had  developed  under  field  co^^Kilitions. 

The  en^^fias  succinic  dehydrogenase  was  foujfxi  in  the  gut  of 
Anopheles  guadrimaculatus » 


The  relative  ability  of  normal  sikJ  insscticide-resistant 
strains  of  A,  quadyiinaculatus  ard   A,  Jilbl.manus  are  being  investi** 
gated  birt  the  data  so  far  are  not  sufficient  for  conclusions. 

A  conpilation  of  reported  £.  ovale  infections  indicates  a 
great  increase  of  recorded  cases.  Hundreds  of  cases  have  now 
been  reported  with  prevalence  rates  up  to  5  per  cent  in  some 
populations.  This  is  in  contrast  with  the  105  cases  which  were 
reported  as  the  total  nunfoer  of  knovm  cases  in  1949.  The  signi- 
ficance of  this  apparent  increase  is  being  studied. 

Significance  to,  Bio-Medical  Research  and,  the  Progyam  of  the; 
Institute > 

As  the  nun&er  of  inportant  vectors  devaloping  resistance  to 
insecticides  itt  increasing^  it  is  iaportant  to  know  if  this 
alteration  affects  the  ability  of  the  nmsquito  to  transasit 
malaria  or  othe:r  diseases. 

Tlie  developiTtent  of  pyriiasthamine  resistance  by  human  lualaris 
parasites  irsiicates  the  need  of  basic  research  on  the  biology  of 
the  hiiman  malaria  pas'asite.  The  denanstsration  of  sporontocidal 
action  of  small  frequent  doses  of  primaquine  suggests  experimental 
chei2oth®:apeutic  trials  to  deterasins  the  practicality  of  such  use 
in  malaria  eradication  programs. 
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To  Hjore  fully  sKplore  the  vectorial  abilities  of  insecti- 
cide-resistant ssosquitoes  vdth  both  normal  and  drug  resistant 
malarias s  Cooperative  projects  tidil  investigate  the  prophy- 
lactic and  suppressive  action  o£  regular  doses  of  antimalarial 
drugs g,  such  as  primaqiainej  vd.th  the  aim  of  practical  use  in 
malaria  eradication  prograEs.  Basic  biological  studies  on  host'' 
parasite  relationships  of  malaria  in  Eian  and  in  mosquito  will  be 
pursued g such  as  the  longevity  of  £«  H^larjae  infections  and  the 
characteristics  of  foreign  strains  of  jnalaria.  Iiaportant  strains 
of  malaria  will  be  added  to  those  now  in  the  local  repository^ 
vsfhich  apparently  is  the  only  existing  one  for  the  preservation 
of  malaria. 

Part  B  included  J  Yes 
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Individual  Project  Report 

Calendar  Year  1959 

£ar|_^$     Honorsj,  PwssdSg  and  Publications 

Publications  other  than  abstracts  froa  this  project i 

Youngj,  M«  D.  and  Burgessj,  R.  W,     PyriBsethamiLne  resistance  in 
£igsi^ijj@  y^va^  laalaria.     Bull.  Wld.  lath.  C*g. 
^i2?-36.     1959. 

Burgessg  R.  W,  araJ  Youngs  M.D.  The  deveiopr^nt  of  pyrisjethandne 
resistance  bv  Plasi^xJium  falcioarma.  Bull.  Wldo  Hlth.  Org. 
^§37-46,     1959. 

Jefferyj  G.  M.^  Young^  M.  D.^  Burgess^  R.  W,,^  and  Eyiesj  D.  E. 
Early  activity  in  sporozoite-induced  P3.as|Bodiuga  falciparum 
infections.     Annals  of  Trop.  Med.  Parasit.     53851-58.     1959. 

Young  J  M.  D.     Book  Reviews    Davey's  -  A  gsjide  to  huiaan  parasi- 
tology.    Am.  J.  Trop.  Rfed  I^g.     8$200.     1959. 

Young,  M«  D.     Chemother apeutic  agents  and  malaria  eradication. 
Proceedings  of  Sixth  International  Congresses  on  Trop.  ted. 
arel  Mai.     (in  press.)     1959. 

Garnha%  P.  C.  C,g  Jeffery^  G.  M.j,  and  Young^  M.  D.    Preservation 
of  strains  of  jaalaria  parasites.     Proceedings  of  Siuth 
International  Congresses  on  Trop.  I^ted.  arel  Mal«.     ^In  press.) 
1959. 

Young^  M.  D.     The  effect  of  sraall  doses  of  primaquine  upon 
aaalaria  infections.     (In  press.     Indian  J«  PJIal.)     1959. 

Youngg  M.  D,     MALARIA  »  A  story  of  scientific  exploration  and 
achievejjsent.     (In  press.     Bull.  S.  C.  Acad.  Sci.)     1959. 

Honors  and  Awards  relating  to  this  projects 

For  te.  iyferfein  D.  Youngs 

Editor J  Pro  Tera.^  The  Aiasrican  Journal  of  Tropical  Medicine 
and  Hygiene. 

Mejj&er^  Ejqpert  Advisory  Panel  on  Malaria^  World  Health 
Organization. 
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2,  Epidemiology 
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Individual  Project  Report 

Calendar  Year  1959 


Project  Titles  Cheiaotherapy  and  epidemiology  of  intestinal 
parasites  in  a  mental  institution 

Principal  Investigators  Martin  De  Young 

Other  Investigators  8  Geoffrey  M,  Jtffery 

Cooperating  Units s  South  Carolina  Slate  Hospital 

Man  Years  (calendar  year  1959) a 

Totals  3 
Professional!  1 
Others       2 

Project  Description! 

Objectives  s 


To  find  adequate  drugs  for  the  prophylaxis  and  treatment 
of  parasitic  infections  which  constitute  seri  >*as  health  problenss 
in  certain  types  of  n^ntal  patients  as  well  as  in  more  normal 
populations  5  to  determine  the  relationship  of  parasite  load  to 
psychological  or  psychiatric  considerations  in  the  patients |  also 
to  investigate  factors  influencing  parasite  spread  and  persistence 
among  patients. 


Various  segmants  of  the  institutional  population  are  examined 
to  determine  qualitatively j,  and  quantitatively  wjhen  possible^, 
their  parasitic  infections.  Prosnising  coBpoui-jds  in  'arying 
dosages  and  regimsns  are  tried  against  selected  cases^  post- 
treatment  evaluation  deteradnes  the  effectivity  of  tht  drug 
against  the  various  parasites.  Occasionally  careful  p.'e-  and 
post-treatment  psyshologicalj  psychiatric  ard  physical  evalua- 
tions are  done  to  detensdne  the  possible  effect  of  parad.te 
removal.  The  res'ults  are  based  upon  2000  patient"drug  (individual 
regimens)  trials. 
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Major  Findipgqss 

Extensive  trials  of  four  salts  of  a  neiver  drug^  bephenium^ 
have  been  done^  continuing  the  initial  major  controlled  investi- 
gation of  this  drug,  A  total  of  over  330  eases  of  hookworia  have 
been  treated  with  a  nuntoer  of  dosages  and  regimens.  The  n»re 
effective ^gegimens J  using  the  granular  hydroxynaphthoate  salt 
(Alcopara^"^)  at  5  grams  base  per  day^  have  produced  worm  re- 
ductions of  7A  per  cent  (5  grains  total  base)^  93  per  cent  (15 
grams  base) g  arsJ  98  per  cent  (25  grams  base) .  The  drug  is 
alnrast  eonspletely  curative  against  Aspaxls  luizfaricoidesE  ard 
higher  dosages  appear  also  to  have  soh^  effect  against  TTrichuris 
trJLchiura,  Trials  of  the  neK?er  drug  dithiasanine  iodide 
(Delvext^))  against  T.  trichiura  ard  other  helminths  continue  to 
confirm  the  effectiveness  of  this  drug  against  the  former g 
results  against  other  heluiinths  (hookviosra  and  Ascaris)  have  not 
been  encouraging.  Use  of  this  drug^  alone  and  in  coniaination 
with  the  anti  -hookviorm  drug  tetrachlorethylene^  in  the  long  term 
mass  treatrcent  of  the  population  of  an  entire  building  has  been 
carried  out.  Hie  results  are  as  yet  inconplete.  After  the 
first  10  jiEjnths  of  use  of  regularly  repeated  treatments  with 
small  dosesj,  it  appears  likely  that  elindnation  of  existing 
worm  infections  or  elimination  of  transmission  has  not  been  very 
successfully  achieved. 

PuroE^cinj,  previously  shown  to  be  effective  against 
asyjsptoBsatic  infections  of  End  amoeba  histolytica  *  curei  four 
cases  of  amebic  dysentery. 

Epidemiological  stiKiies  continuing  on  a  defined  population 
continues)  after  5  years  ^  to  show  a  high  proportion  of  persis- 
tence of  Trichuris  and  hookwormo  &stamoeba  eoli  continues  to  be 
the  only  protozoan  showing  persistence  for  this  extended  period 
in  a  significant  niM>er  of  cases. 

Sighificance  to  Bio-Medical  Research  and  the  Program  of  the 
Institute! 

Certain  types  of  institutions^  such  as  mental  hospitalsj, 
are  reservoirs  of  parasitic  infections  and  son©  of  the  occupants 
are  adversely  affected  by  heavy  worm  infections.  The  firaiing  of 
prophylactic  and  curative  drugs  for  these  infections  is  icportant 
not  only  for  institutions  but  for  normal  populations  where 
parasitism  is  a  health  problem.  The  findings  are  of  inportance 
in  other  parasitic  disease  problems,  especially  in  developcffintal 
chemotherapy  and  in  control  and  eradication  programs.  The  possi- 
bility of  inproving  the  adjustn^nt  of  the  mental  health  by  removal 
of  worm  infections  is  of  isportance. 
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Proposed  Couyse  of  the  Frojegti 

Tiie  screening  of  prondsing  conpounds  in  the  search  for 
better  parasitocidal  drugs  will  be  continued.  Various  dosages 
artd  regimens  of  the  nevaly  found  effective  drugs  against  hook- 
worm and  Trichuris  will  foe  tried  in  an  effort  to  prcKiuce  better 
means  for  treatment  arcJ  prophylaxis  of  these  infections  in 
mental  institutions  and  in  more  normal  groups.  Investigations 
are  planned  on  the  saode  of  action  of  drugs  on  parasites.  Efforts 
will  be  made  to  explain  the  failure  of  very  effective  drugs  to 
produce  r^ical  cures 2,  the  failtire  of  repeated  treatments  to 
effect  the  same  high  vmxm  reductions  as  initial  treatosntS;  and 
other  similar  problems.  Further  investigations  on  the  relation- 
ship of  parasite  load  to  psychological 5,  psychiatric,  and  physical 
considerations  in  the  patients  will  be  continued  on  a  limited 
scale. 

Part  B  inclixiiedj  Yes 
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J.  Parasit,  ^sSTO  srd   ^4,  1959. 

Yoiingg  Mc   D»  The  treatoent  of  syn|)tosatic  ai^biasis  Vidth  puro" 

nsycin.  Antibiotic  Med.  and  Clin.  Therapy.  VIi222»223.  1959. 
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Am.  J.  Hyg.) 

Honors  and  Awards  relating  to  this  projects  ^Sone 


Serial  NOo  NIAI1>132-C 

lo  Payasite  Chemotherapy 
2.  Epidemioiogy 
3o  CbluDRbia^  S.  C. 


PHS-NSH 
Individual  Project  Report ^ 
Calendar  Yeay  1959 


art  As 


Project  Titles  The  raeehanism  of  dsug  astlon  upon 
buisan  parasites 

Principal  Investigators  Kenneth  Oa  Phifer 

Other  Investigators?  None 

Cooperating  Units s  None 

Man  Years  (ealeraSar  year  1959) s 

Totals        1/2 
Professional i  l/2 

Other?      0 

Project  Deseriptionj 

Objectives  $ 

To  detarjidne  the  place  of  action  of  drugs  upon  malaria  arajl 
intestinal  parasites  of  man.  The  study  of  the  action  of  drugs 
on  laalsria  includes  the  maehanism  and  localeo,  tS'ie  developiaent  of 
resistance  to  drugs  arai  a  eeareh  for  methods  to  avoid  the  develop- 
ment of  ^esistanee  or  hovv  to  overcome  it«  Siailar  studies  are 
planned  on  the  developsaental  ohemotherapy  of  other  parasites^, 
especially  the  vwsrjBS  of  the  intestinal  triact. 

The  initial  work  is  on  the  nucleic  acids  of  Plasntodiugj  in 
an  effort  to  deterndne  whether  the  nucleic  acid  sos^josition  and 
level  is  arty  different  in  parasites  not  exposed  to  6heHS)thera» 
psutic  agents  J  parasites  exposed  to  drugs  aiid  found  to  be  drug- 
sensitive  and  parasites  found  to  be  drug-resistant.  To  determine 
whether  resistant  parasites  possess  nschanisnis  of  nucleic  aeid 
synthesis y  I'Meh  differ  from  those  of  nornal  parasites.  To  deter- 
cine  whether  nucleic  acid  levels  ndght  be  diagnostic  indices  of 
infection  in  the  raosquito  before  morphological  evidence  is 
available. 
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Methods  Enployedt 


The  nucleic  acids  of  Plasnsodium  cjallinaceuroj,  Plasmodium 
ber,qhei  and  the  malaria  parasites  of  man  are  being  studied  with 
respect  to  the  various  nucleotide  constituents  and  to  the 
relative  quantities  of  ribonucleic  acid  (RNA)  and  desoxyribo- 
nucleic  acid  (DNA)  in  the  parasitized  host  cells  as  coiapared 
wdth  nucleic  acid  content  of  non-parasitized  host  cells.  Mos- 
quitoes and  red  blood  cells  are  homogenized  and  fractionated 
into  perchloric  acid  soluble  compouvdsg   phospholipids^  RNA  and 
DNA.  The  RNA  is  quantitatively  oeasured  by  the  orcinol  reaction 
and  the  DNA  is  analysed  by  the  diphenylamine  procedure. 

Qualitative  analysis  of  the  nucleic  acids  is  carried  out 
through  the  use  of  paper  chromatography  and  paper  electrophoresis. 
Identification  of  constituents  is  effected  through  conparison  vdth 
ehromatograms  and  electrophoretic  strips  of  standardized  nucleotide 
mixtures. 

Ma.lor  Findings  t 

Most  of  the  time  has  been  spent  in  developing  and  starelard- 
izing  procedures  of  biochemical  analysis.  Standard  chromato- 
graphic patterns  were  obtained  for  the  majos:  nucleic  acid  con- 
stituents? these  can  be  used  later  as  reference  points  for 
coniiarison  ivith  the  conponents  of  parasite  nucleic  acids. 

Preliminary  experiments  have  shoivn  that  in  the  ease  of  Plas- 
modiupi  qallinaceum.  the  DNA  content  of  infected  cells  appears  to 
be  no  different  than  that  of  uninfected  cells.  On  the  other  handj, 
the  RNA  content  of  infected  red  cells  is  five  times  that  of 
uninfected  chicken  erythrocytes. 

Siqnificanee  to  Bio-Medieal  Research  ard  the  Program  of  the 
Institute? 

Since  several  stntimalarial  agents  have  chemical  structures 
similar  to  those  of  conponents  of  nucleic  acidsj,  it  seems 
advisable  to  determine  whether  these  drugs  affect  the  parasite" s 
basic  nuclear  coapounds.  It  is  felt  that  if  it  v;ere  demon- 
strated that  nucleic  acids  are  altered  by  antimalarials^  this 
clarification  of  mechanism  of  drug  aetion  would  provide  a  more 
logical  rationale  for  the  synthesis  of  new  drugs. 

Resistance  of  parasites  to  drugs  is  a  serious  world  problem 
with  respect  to  malaria  eradication.  Since  resistance  has  been 
shown  to  be  under  genetic  control  in  many  instances;^  demonstration 
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of  changes  in  nucleic  acid  con^iosition  in  response  to  exposure 
to  a  drug  should  be  of  value  in  determining  EKchanisms  of  re- 
sistance. Once  B^chanisEB  of  resistance  are  delineated^  the 
problems  associated  vdth  consbatting  drug  resistance  laight  be  a»re 
rsK^ily  solved o 

A  corollary  aim  of  this  projeet  is  the  attenpt  to  develop  a 
biocheissical  msans  of  detection  of  infection  of  laosquitoes  before 
Bsprphoiogical  stages  in  the  parasite °s  life  cyele  are  evident. 
If  changes  in  nucleic  acid  levels  or  ©onposition  could  serve  as 
reliable  irxJices  of  infection;,  some  insight  would  be  gained  as 
to  the  changes  occixnring  and  the  experimental  procedures  would 
be  shortened. 


Studies  of  nc^mal  nialaria  parasites  will  be  continued  in  an 
attenpt  to  obtain  staraJards  of  reference.  This  will  involve  both 
qualitative  and  quantitative  analyses  of  nucleic  acids. 

In  additions  parasites  from  donors  treated  \id.th  various  drugs 
vd.ll  be  collared  viiith  untreated  parasites  with  respect  to  nucleic 
acid  conposition  and  relative  level. 

Parasite  strains  resistant  to  drugs  will  be  coopared  with 
those  shown  to  be  sensitive  to  ths  drugs. 

Studies  of  RNA  and  DNA  fractions  of  parasites  will  be  studied 
in  relation  to  their  possible  antigenic  properties  both  before  and 
after  therapy. 

Other  branches  of  metabolism  will  be  studied  in  the  attecpt 
to  develop  an  efficient  biochemical  index  of  malaria  infection  in 
the  mosquitOo  These  extended  lastabolic  studies  should  also  add 
to  the  information  concerning  mechanisms  of  drug  action. 

Part  B  included*  Nbo 
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Project  Titles  Virus »par a site  association 
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Project  Descriptions 

Objectives s 


To  determine  ejqserimentally  if  parasites  might  be  associated 
with  some  of  the  virus  diseases  of  man  or  animals  as  vectors  or 
in  some  other  capacity.  If  experimental  evidence  establishes 
such  relationships  between  parasites  ard  virusesj,  further  objec- 
tives are  to  stisSy  such  relationships  under  natural  conditions 
and  to  investigate  knomi  virus  infections  and  known  populations 
to  deteradne  existing  relationships «  This  includes  the  study  of 
possible  intestinal  viruses  anmng  institutionalized  mental 
patients.  To  investigate  ths  possibility  that  certain  parasites 
may  thecBelves  be  afflicted  with  harsaful  virus  infections.  To 
investigate  the  effects  of  parasitic  infections  upon  virus  in- 
fections and  vice  versa. 


Sntall  animals  and   their  Gotmon  parasites  are  used  in  atteiti^ts 

at  transEissioa  of  viruses.  Virusesj,  such  as  LCM^  polio^  St.  Louis 

encephalitis  J,  rabbit  papillojaa  and  fibroma  are  maintained  in  ssaall 

animals  by  serial  transmissionij,  providing  infective  virus  material 

for  experimental  mork.  Besides  the  comnsjn  helminth  parasites  of  . 
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roicsj,  KxpDostronqylus  naiTis«  Hfeiaatospigoides  dubius,  Hymenolepis 
nana 9  and  others^  the  EsalaTia  parasites  Plasmodium  begqhei  and 
£•  .qallinaceum  are  also  maintained  as  experimental  parasites. 
Viruses  zM  parasites  are  brought  together  in  various  ways^  such 
as  by  sisailtaneous  infection  in  animals^  dijoring  cultivation  of 
the  free-living  stages j or  by  siEultaneous  exposure  of  the  host  to 
infective  parasite  stages  and  virus  suspensions.  Tissue  culture 
or  small  animals  are  used  for  detection  of  virus  infection 
carried  by  parasites  from  v5.rus -infected  animalSj,  for  virus  de- 
tection in  parasites  suspected  of  harboring  viruses  in  nature^ 
and  for  detection  of  virus  infection  in  arthropods.  Incidence 
of  intestinal  viruses  and  their  possible  association  with  para- 
sites in  institutionalized  mental  patients  is  studied  with  animal 
inoculation^  tissue  culture^  and  other  means. 

Major  Firajinqss 

Coupleted  was  a  series  of  experiments  designsi  to  deterraineg 
during  siaajiltaneous  infection  with  _tfeniatospirpides  dubius  and 
LCM  virus  in  mice  as  co]!|>ared  with  virus  alone;,  the  possible 
presence  of  virus  in  intestinal  contents^  intestinal  wall^  feces 
and  in  developed  ^.  dubius  larvae.  None  showed  significant  viral 
content^  indicative  that  this  virus -para site  co!d)ination  will 
probably  not  be  productive  of  associations  of  the  type  sought  in 
the  current  studies. 

Studies  with  association  of  LCM  and  SLE  viruses  with  Plas- 
wodiupi  berqhei  in  mice,  and  SLE  virus  with  P.  qallinaceum  in 
chicks^  have  yielded  results  of  interest.  Siisultaneous  intra- 
peritoneal inoculation  of  LCM  virus  and  P,   berqhei  parasites 
produced  death  in  mice  as  early  as  if  virus  had  been  given  intra- 
cerebrallyj  virus  alone  given  intraperitoneally  produced  no 
deaths  I  nor  could  viarus  be  recovered  from  the  brain  during  14 
days  of  observation.  This  is  indicative  of  a  possible  role  of 
the  parasite  in  delivery  of  the  virus  to  the  central  nervous 
system.  Further?,  wrfiole  blood  derived  from  mice  inoculated  intra- 
p^itoneally  with  P.  beygftei  and  either  intracerebrally  or 
intraperitoneally  with  LCM  virus  can  be  shoi'an  to  contain  large 
amounts  of  virus.  It  was  only  occasionally  possible  to  demon- 
strate virus  in  w^ole  blood  from  mice  inoculated  intracerebrally 
with  LCMj,  and   not  at  all  when  virus  was  given  intraperitoneally. 
Thus  the  intercurrent  £.  b^ghel  infection  may  be  responsible  for 
an  otherwise  absent  or  transient  viremia.  Other  studies  have 
shown  no  significant  additive  or  sparing  effect  on  the  part  of 
either  the  virus  or  the  parasite  when  the  two  are  given  siiajl- 
taneously  in  varying  dilutions. 

Preliminary  studies  on  the  coRJbination  of  SLE  virus  with  £. 
berqhei  have  failed  to  show  either  the  transport  of  virus  or  the 
enhancement  of  viremia  seen  in  the  LCM-berghei  combination. 


-3-         Serial  No.  NIAII>132-D 

Preliminary  studies  of  sinwltaneous  SLE  virus  and  P.  aaj^H- 
nacetaa  in  chicks  show  indications  either  of  enhancesient  of 
parasitic  ef fectj  or  of  activation  of  the  virus  as  a  fatal  in- 
fection. Virus  alone  appears  not  to  cause  significant  disease 
in  the  chicks.  A  combination  of  virus  and  parasite  caused 
death  3  to  4  days  earlier  than  i»ith  parasites  alone. 

Significance,  to  Bio-Medical  Research  and  the  Proqraiq  of  the 
Institutes 

Many  problens  associated  with  the  transsdssion  of  viruses  in 
human  and  animal  populations  rensain  unsolved.  New  viruses  in 
mansnals  and  arthropods  are  continually  being  discovered.  There  are 
suggestions  in  the  literature  ara!  theoretical  possibilities  that 
parasites  may  act  as  reservoirs  and  agents  of  transmission  for 
viruses  of  inportance  to  man.  Elucidation  of  association  of 
viruses  are!  parasites^  both  expsrinjental  and  natural^  will  do 
much  toward  bringing  about  a  more  conplete  urderstanding  of  the 
epideadology  of  diseases  produced  by  such  organisms^  alone  or  in 
cosbination. 


The  general  course  of  the  project  vri.ll  be  changed  little. 
Repetition  arri  expansion  of  the  escperiments  cosfoining  nematode 
parasites  and  viral  agents  in  the  vertebrate  hostj,  during  free- 
living  stagesj,  arai  in  culture^  will  be  carried  out.  An  increased 
aufflunt  of  effort  will  be  directed  toward  the  association  of 
viruses  and  malaria  parasites^  and  possibly  other  protozoans. 
Further  refinensnt  of  viral  detection  methtxJs  will  be  investi- 
gated and  incorporated  in  the  work  when  practicable.  Most  of 
the  experimental  woTk  planned  is  in  the  realm  of  artificial  viral- 
parasite  associations,  but  the  possibility  of  extension  of  the 
studies  to  naturally  occurring  associations  will  be  alv!?ays  in 
mind  and  such  studies  will  be  pursued  as  opportunities  arise. 

Part  B  included;  Yes 


Serial  No.  NIAID-132-D 

Piffi-WIH 

Individual  Project  Report 

Calerriar  Year  1959 

J^t_^$  I-k)norSj  AwardSj,  and  Publications 

Publications  othe£  than  abstracts  from  this  projects  Mone 

Honors  and   Awaids  relating  to  this  projects 

Ds,   Geoffrey  M,  Jefferyi 

Editor  of  the  Bulletin  of  the  Association  of  Southeastern 

Biologistso 

1959  Recipient  of  the  Bailey  K.  Asiifoid  Award. 


Serial  KOo  IjIAID-132^ 
1.  Parasfb©  C"h®ffio£herapy 
2o  Epidemilology 
3o  ColioabiLa^  S,  Co 


Individual  Project  Repcrfc 
Calendar  Year  I959 


part;  A. 


Project  Title?  Developjsnt  of  hssaaa  pathogens 
in  issaatm>e  ii!is@ctSo 

Principal  Investigator t  Willisa  Eo  Col lias 

Other  lavestigatorsj 

Cooperating  Units s  Ion© 

Maa  Years  (ealmdar  year  1959)  s 

Total:        1/2 
Professional:  1/4 

Cth©rs  1/4 

Project  Descriptions 

Ob;|ggtivg3; 

To  detersdjae  exp©rim®ata31y  to  ^ist  extent  iEEaitture  stages 
of  arthropods  will  support  growth  of  pfithogenic  orgaaisms  with 
partictjlar  emphasis  on  the  vinases  and  protozoans  iii  mosqidto 
larva© o     If  experam^tal  evidence  indicates  the  groiJth  or  main- 
teaance  of  these  microorganisms  in  insect  larvae,  ijivestigations 
•will  be  made  to  deterasine  the  possible  role  lar'val  ilnfection 
plays  in  the  transmission  of  these  infections  to  assu 

Methods  Baplpyed: 

The  larvae  of  ^soiiitoes  belonging;  to  several  different 
genera  are  exposed  to  virus  sxispensions  imder  varyiiig  conditioES= 
The  quantity  of  virus  pe"esent  in  larvae^  pupae,  and  ad^ts 
subsequent  to  the  exposure  is  detenoinGd  fciy  small  ajiimal  iQoeu=- 
lationso    TransBiissioa  of  the  virus  1:^  the  adult  moaqtiitoes}  is 
isade  uslsg  small  animals  ^d  blood  pools.    Larvae  o:f  mcsquitoes 
ar®  likewise  escposed  to  PlamBOdium  spo  and  exaEination®  aaade 
subsequsatly  for  the  pre'seiioe  of  €h©  parasites o 
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Ma;\or  Findings; 

The  virus  of  St.  Louis  encephalitis  was  taken  up  Igr  the 
lar^rae  of  Aedes  agjgggti  m.d  &  stepwise  :lncrease  in  idrus  titer 
was  found  in  pup^  mosquitoes  up  through  eight  d^s  of  incuba<= 
tiou.     The  ■sirus  persisted  into  the  imaginal  stage  of  both 
male  and  female  mosquitoes.     The  ismaature  stages  of  Aedes 
ag^ghi  mosquitoes  develop  hi^er  virus  titers  and  rates  of 
^^S^taon  than  did  Anopheles  wadrimaculatisis  mosquitoes  o     The 
larvi.e  of  Anopheles"  quaiir^^t^albus'  a5"3"A'o'^reebar_nil  have  not 
developed  apparenE~iiSections  after  orai"iniestIon°of  the 
gametocytes  of  PlasBodiiam  falcip^aruBc. 

Si(!tii::'icanc®  to  Bio-=Medical  Research  arA  the  Prograia_^of  the 

ina^_>ute; 

The  presence  of  viruses  and  protozoans  in  mosquito  breeds 
ix^  pools  as  a  result  of  improper  sanitation  procedures  or  l^ 
tha  death  aad  decosjposition  of  infected  aaimLs  and  arthropods 
pos^s  the  possibility  that  these  organisas  ssay  be  tss^ea  vsp 
\^  the  mosquito  larva©  and  subsequently  transsaitted  by  the 
adultso     Infonaation  on  such  larval  infection  will  add  to  a 
more  cos^lete  understanding  of  the  epid^iiology  of  a  samber  of 
arthrt)pod=bC!rn©  diseases » 

Propossd^  Course  of  the_  PTOjegt ; 

Ths  relative  ability  of  Eosquito  larvae  of  different  genera 
to  take  up  the  virus  of  St.  Louis  eaeephalfAis  and  the  effect  of 
initial  yirus  titer^  Sncubatioa  temperature  and  larval  iastar  on 
the  rate  of  infection,  virus  titer  and  adult  transjJiLssion  will 
be  testedo     Larvae  of  ^^gh^^,  Aedes.  and  gulex  mosquitoes  will 
be  exposed  to  sporozoit^  ol^Tas^lSiai  galllmciim  and  ?.  viyag 
to  determine  the  possible  uptake  o^'~£K£s''^5rjn  of  tha  parasite 
and  subsequent  transsaission  by  adultSo 

Part  B.  included  8     No 
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Project  Title I     Insect  tissue  culture 

Principal  Investigator*    William  E«  Collins 
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Cooperating  Units s     None 

Man  Years  (calerdar  year  1959) s 

Totals  1 

Professionals        1/2 
Others  1/2 

Project  Descriptions 

^^ectiv^s 

To  establish  insect  tissues  in  culture  in  order  to  better 
study  those  factors  necessary  for  insect  growth  and  metamor- 
phosis and  the  effect  of  Edcroorganisras  on  insect  tissues. 
To  deterMne  which  of  the  viruses-  protozoans  or  helminths 
will  persist,  develop^  or  siultiply  in  the  different  insect 
tissues  grown  in  vi^^g.  using  both  natural  vectors  and  unrelated 
species. 


Tissues  and  cells  from  ntoth  larvae  and  pupae  and  from  mos- 
quitoes are  removed  and  set  up  in  experinental  culture  media 
using  several  different  culture  methods.  The  presence  of  Edtosess 
tissue  contractility  or  general  cell  condition  are  used  as  iraSi- 
cations  of  tissue  grovjth  or  maintenance.  Viruses  are  added  to 
such  cultures  and  pericK^ic  s  aisles  collected  arri  titrated  in 
small  animals.  Protozoans  are  added  ard   sdcroscopic  examina- 
tions wade  to  determine  persistence  or  developnent  of  the  para- 
sites.  Guts  of  nfflsquitoes  previously  infected  with  Ij'lasgKxIium 
sp.  are  reanved  and  set  up  in  culture.  Periodic  examination  and 
measurec^nt  of  the  parasite  developissnt  are  made. 
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Major  Firriinqsi 

To  date^  only  blood  ceils  and  cells  of  the  ovaxiol  sheath 
of  caterpillars  have  undergone  udtotic  division  in  culture.  The 
virus  of  St.  Louis  encephalitis  t^as  maintained  in  cultures  of 
third  instar  larval  blood  cells  from  the  satalpa  sphinx  (Cera- 
t-oml^a  jaatalp_a.e)  ios  120  hoijo^s.  A  number  of  mosquito  tissues  have 
been  snaintained  in  healthy  condition  for  several  weeks^  but  no 
mitosis  observed e 

significance  to  Bio^Medical  Researeh^anfi  the  Program  of  the 
Institutes 

Insects  serve  as  alternate  hosts  for  a  nuaber  of  virus  and 
protozoan  diseases  of  njan.  Insect  tissue  culture  would  offer  the 
opportunity  to  study  these  parasites  and  their  growsth  require- 
roentSj,  ^  vi;troii  and  thus  quite  possibly  shed  new  light  on  para- 
site growth  requireciontSj  arthropod  tissue  specificity  and 
reasons  vshy  many  human  pathogenic  viruses  iiill  smiltiply  in  the 
insect  with  no  visible  or  apparent  pa-fchology.  These  studies  nay 
also  yield  information  on  those  factors  controlling  the  ability 
of  insect  vectors  to  transiait  virus  and  protozoan  diseases  whereas 
closely  'related  species  of  insects  do  not. 

Proposed  Course  of  the  Project s 

Blood  cellsy  brain  ceils,  fat  body  ard  other  tissues  from 
Hfflsquito  larvaej  pupaoo,  and  adults  will  be  established  in  culture 
and   tested  for  their  ability  to  si^port  the  virus  of  St.  Louis 
encephalitis.  Guts  from  mosquitoes  infected  with  PlasffiBodium  vj^^ 
and  £.  (lalllnaceuia  vidll  be  set  up  in  different  culture  laedia  in 
an  atten$>t  to  deterjaine  those  factors  necessary  for  the  develop- 
ment of  sporozoites  in  vitr£.  Further  studies  on  the  effect  of 
virus  on  caterpillar  blood  cells  3rd   ovario.l  tissue  will  be  made. 

Part  B  incliKileds  No. 
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Project  Titles  Studies  of  the  biology  of  the  exoerythrocytic 
phases  of  primate  malaria. 

Principal  Investigators  DcnE.  Eyles 

Other  Investigators s  Robert  L.  Ingram,  Nell  C.  Oivenj 

FraJises  £.  Jones  and  Clinton  Se  Smith 

Cooperating  Units s  None 

Man  Years  (ealendar  year  1959) J 

Totals  2<='3/4 
Professionals  l'=l/2 
Other  i  1-1/4 

Project  Descriptioni 

To  determine  if  the  reported  occurrence  of  exoerythrocytis 
parasites  of  primate  malaria  in  the  liver  is  correct.  To  extend 
the  knowledge  of  the  exoerythrocytic  stages,  determine  the  type 
of  ceils  parasitized}  and  trace  the  development  from  sporozoite 
to  mature  schizont.  To  determine  if  the  liver  is  the  sole  tissue 
parasitized.  To  determine  the  origin  and  nature  of  the  late 
tissue  stages  and  to  determine  their  relationship  to  relapse.  To 
define  in  detail  quantitative  relationships  in  the  exoerythrocytic 
cycle.  To  study  the  exoer/throsytic  cycle  as  it  is  related  to  the 
immune  processes  of  the  monkey  host.  To  determine  factors  influ^ 
encing  the  degree  of  exoerythrocytic  infection.  To  provide  materials 
and  correlative  information  to  accompany  projects  on  growth  of 
malaria  parasites  in  yXI^W..  a"<^  the  chemotherapy  of  malaria  (133=B  and 
133«C). 


which  is  closely  related  to  ]^  v^vgx. 


of  man,  is  maintained  in  Masas.a.  rnulata  .monkevs*  Strains  of 
E^  aaO^^Sl  (also  a  simian  ^ixMf type  parasite)  and  £&  iBUi 
related  to  human  Ea.  2i§JlMM§J  are  also  raaintained.  Anopheles 
mosquitoes  of  several  species  are  produced  and  mosquitoes  infected 
in  order  to  produce  very  large  numbers  of  infected  mosquitoes. 
Salivary  glands  are  dissected  from  these  mosquitoes  and  injected 
intravenously  in  order  to  produce  patent  liver  infectiono 

At  predetermined  intervals,  liver  specimens  are  taken  by 
laparotomy.  Histological  studies  are  made  on  living  and  stained 
material.  Flourescent^antibody  as  an  aid  in  losating  parasites  is 
enployedj  and  other  labelling  methods  shall  be  used  as  necessary. 

M, 


A  series  of  throe  experiments  into  monkeys  bAS  been  done  in 
\vhich  uninfected  glands  in  numbers  up  to  25O26  pairs  have  been 
injected  into  monkeys  without  producing  artifacts  which  might  be 
confused  vath  exoerythrocytic  parasites.  The  same  animals  showed 
abundant  parasites  when  smaller  numbers  of  .  infected  glands  were 
injected.  Successful  experiments  involving  35  monkeys  have  given 
consistent  results^  that  is 5  injection  of  infected  glands  is 
followed  by  a  liver  exoerythrocytic  infection  commensurate  with  the 
number  of  glands  injected.  The  number  of  parasites  examined  has 
been  several  thousand. 

Morphological  studies  of  tvro  strains  of  g,«,  sy.PP,n3£!il,g?,.  have' 
been  made  which  in  addition  to  their  cvm  interest  vail  be  useful  as 
guideiins  in  chemotherapy  studies  and  in  studies  on  in.  vitro  growth. 
Growth  has  been  seen  from  the  fourth  through  the  ninth  day  and 
mature  parasites  have  been  observed  as  late  as  the  120th  day. 
Reaction  of  the  host  has  been  found  to  be  lacking  in  most  monkeys, 
but  reaction  to  the  parasites  has  been  studied  in  one  animal.  Size 
changes  through  the  cycle  have  been  studied,  and  it  tvas  found  that 
on  a  given  day  the  size  was  consistent.  Distribution  of  parasites 
was  found  to  be  uniform  throughout  the  liver  and  fit  the  Poisson 
distribution  well. 

Previous  observations  on  the  relationship  of  the  number  of 
exoerythrocytic  forms  and  the  subsequent  parasitemia  have  been 
confirmed.  The  effect  of  cortisone  on  the  liver  infection  has  been 
studied.  Exoerythrocytic  parasites  have  been  seen  after  monkeys  were 
bitten  by  infected  mosquitoes,  but  were  not  injected  with  glands. 

S.i,ff,PJ,,f^,Q3PSfi,  tQ.  SiP.?1^g<JJi61JL_P.t?,g.gl?-'Ql}_  gO'^L  ItMi.  P^gogg?^  pf,  t^^  Ifigt3,tu'|:e  s 

Knowledge  of  the  exoerythrocytic  stages  of  malaria  is  essential 
in  a  program  of  cheraotherapeutie  study  as  it  is  these  stages  which 
must  be  eliminated  if  antimalarials  are  to  be  used  in  malaria 
eradication.  Although  work  acconplished  to  date  indicates  beyond 
any  reasonable  doubt  that  the  findings  are  valid,  there  remain  uneluci= 
dated  portions  of /exoerythrocytic  cycle.  Study  of  the  simian  species 
is  especially  appropriate  as  the  parasites  are  very  similar  to  those 
of  man. 
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This  project  is  coordinated  closely  with  others  on 
malaria  at  this  laboratory  including  projects  on  jn.  vitro  cul- 
tivation and  the  effect  of  drags  directly  on  the  parasite. 
(NIAID^ISS^B  and  C).  It  is  another  phase  of  the  integrated 
malaria  study  of  the  Laborator/  of  Parar.ite  Chemotherapy. 


During  the  coming  year  especial  emphasis  shall  be  placed 
on  the  relationship  of  immunity  to  the  exoerythrocytic  cycle. 
The  project  shall  continue  to  be  a  source  of  material  for 
iO.  Xiiso.  work.  The  difficult  problem  of  the  development  during 
the  first  three  days  after  sporozoito  injection  shall  be  studied 
using  labelling  methods.  The  course  of  events  leading  up  to 
relapse  shall  be  studied. 

Part  B  included  -Yes. 
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Part  3^  Honors 5  Avi'ardSj  and  Publications 

Publications  other  than  abstracts  from  thi  projects 

The  following  publications  are  incl  d3d  under  this  project 
even  though  they  resulted  from  a  previous  [reject  which  v;ss 
replaced  by  the  present  one.  The  reason  f (  t  this  is  that  the  NIH 
list  of  publications  is  made  up  from  Part  1;  ind  these  papers  would 
not  be  included  otherwise. 


JoneSj  Frances  E.,  Melton,  Marjorie  L.j  Lui  djj  Milford  N..,  Eyles, 
Don  E«  and  Jacobs,  Leon.  Experimental  toxoplasmosis  in  chickens. 
J.  Parasitol.,  45(l)s31-37j  1959. 

EyleSj  Don  E.,  Gibson,  Colvin  L.,  Coleman,  Nill^  Smith,  Clinton  S.j 
Jumper,  John  R.  and  Jones,  Frances  E.  The  prevalence  of  toxoplas= 
mosis  in  wild  and  domesticated  animals  of  Iha  Memphis  region. 
Am.  Jo  Trop,  Med.  &   Hyg.,  8(4)  J505-510,  19?  9., 

Eyles,  Don  £.  and  Coleman,  Nell.  The  effect  of  metabolites  on  the 
anti«lo):oplasmie  action  of  pyrimethamine  ar.d  sulfadiazine.  Accepted 
for  pubj.ieation  in  the  Am.  J.  Trop.  M.ed.  &   Hyg. 

Gibson,  Colvin  L.  and  Jumper,  John  R.  The  prevalence  of  canine 
toxoplasmosis  in  f-lenphis,  Tennessee.  Accented  for  publication  in 
the  J.  Farasitol. 


Honors  and   Awards  relating  to  this  project    None. 
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Project  Titles  Studies  of  the  lo.  vj.tsg_  growth  of  malaria 

parasites 5  especially  exoerythrocytic  stages o 

Principal  Investigators  Robert  Lo  Ingram 

Other  Intestigators J  Don  E.  Eyles,  Frances  £.  Jones,  Nell  C. 
Owen  and  Clinton  S,  Smith 

Cooperating  Units*  None 

Man  Years  (calendar  year  1959) s 

Total?         3-3/4 
Professionals    2 
Others         1=3/4 

Project  Descriptions 

To  devise  methods  of  maintaining  malaria  parasites  ISL 
Yiis^SLi   either  in  growing  cell  cultures  or  in  organized  tissue 
maintained  %^  vilSS..  To  study  at  the  molecular  level  certain 
aspects  of  the  biochemistry  of  the  malaria  parasite,  the  pharma' 
cological  actionof  chemotherapeutic  agents  on  the  parasite,  and 
the  effect  of  the  parasite  on  the  host  cell  metabolism. 


Standard  cell  and  organ  culture  methods  are  employed, 
being  modified  when  necessary o  .Material  for  culture  is  obtained 
from  the  closely  coordinated  project  on  the  study  of  exoerythrocyti 
parasites.  Appropriate  biochem.ical  methods  are  used  in  metabolic 
studies  of  both  parasitized  and  unparasitized  cells. 


Cell  lines  have  been  established  from  monkey  liver  and 
other  sources.  Considerable  success  has  been  achieved  in  main= 
taining  organized  liver  tissue  in  vitro.  Good  survival  of 
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organized  fragments  of  aduit  monkey  tissue  has  been  obtained 
fox  as  long  as  10  days  vMch  is  sufficient  time  for  Z&.  SiCfifiSSiai. 
and  other  malaria  parasites  to  complete  an  exoerythrocytic  cycle. 
The  ability  to  maintain  liver  is  a  major  step  and  is  basic  to 
studies  of  the  parasites  la.  xitja.. 

Exoeryth33ocytic  stages  of  Ea.  C-VJCiQmolc!i  have  been  grown 
la  YJvisa.  ^03:  two  and  four  days  from  fragments  of  tissue  taken  from 
heavily  infected  monkeys.  The  parasite  increased  greatly  in  size 
during  the  period  of  iQ.  ^Ils2.  "Maintenance.  The  cytology  of  the 
parasites  compares  v;ell  with  normal  in  vivo  parasites.  This  may 
represent  the  first  in  vi^ro  cultivation  of  mammalian  exoerythro= 
cytic  parasites. 

A  monkey  was  injected  with  cultured  material  taken  from 
an  infected  monkey  at  seven  days  after  sporozoite  inoculationj  then 
maintained  in  culture  for  tvjo  additional  days.  The  monkey  developed 
an  infection. 

A  large  number  of  e5cperiments  have  been  done  in  which 
cultures  of  sell  lines  or  organized  tissues  have  been  inoculated 
with  malaria  sporozoites.  The  experimental  conditions  have  been 
altered  in  various  vjays.  In  some  instances,  Sporozoites  were 
introduced  into  cultures  by  the  bite  of  mosquitoes  through  membranes 
through  a  specially  devised  technique.  So  far,  no  patent 
infections  have  been  produced  from  sporozoites. 

Preparatory  to  the  preceding,  studies  were  done  on  the 
elimination  of  the  contaminating  microbial  organisms  found  in  the 
mosquitoes  with  some  success.  Achromycin  and  raycostatin  were 
found  useful  having  an  effect  on  the  contaminants  while  sparing  the 
cells  and  the  sporozoites.  Penicillin  and  streptomycin  were  not 
effective  against  the  mosquito  microflora. 

As  a  tool  for  use  in  la.  lO^SS.  as  well  as  ia  vi^S.  studies, 
antibodies  to  a  sporozoite  antigen  of  g^  gaJLlijiafl&Uia.  have  been  pro-= 
duced  in  rabbits.  After  conjugation  with  fluorescein  isothiocynate 
blood  forms  were  stained  with  apparent  success.  Further  tests 
are  needed  but  these  preliminary  results  indicate  that  this  tech° 
nique  may  be  used  in  malaria  studies  to  detect  organisms.  The 
problem  is  of  some  interest  also  as  the  antigenicity  of  sporozoites 
has  been  a  point  of  question. 

Sianifieanee  to  Bio-medieal  Reseay^h  and  tjie  ^roarpim  .  pf  %\\q   Institute  j 

The  use  of  ^n,  iii^xs.  "Methods  to  study  the  malaria  parasite, 
particularly  the  exoerythrocytic  stages,  will  make  possible  studies 
on  a  cellular  or  possibly  a  molecular  level  na   physiology  of  the 
parasite.  These  studies  could  pave  the  way  for  investigators 
v;ith  other  organisms  where  it  was  desirable  to  study  the  intimate 
host=parasite  relationship  with  organized  tissue  without  concomitant 
infections  with  other  agents  and  without  the  effects  of  humoral 
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faetorSj  ets.  Basic  information  may  be  obtained  on  the  action  of 
antimalarial  drugs.  Information  developed  may  be  applicable  to 
other  parasitic  infections  of  man  and  aninals.  ffetabolic  studies 
of  cells  in  tissue  culture  either  parasitized  or  nonparasitized, 
may  provide  new  information  on  cellular  functions. 

Proposed  Course  of  proief.t-s 

The  project  is  now  in  its  earliest  stages.  The  effosts 
during  the  coming  year  v/ill  be  directed  toward  the  establishment 
of  cell  lines  and  the  growth  of  parasites  in  these  cell  linps, 
and  toward  improving  methods  of  maintaining  infected  liver  tissue 
in  ¥lli;2.<>  Studies  of  cellular  function  in  cell  culture  and  organ 
■culture  will  be  made.  Once  practical  methods  of  maintaining  the 
parasite  in  vitrp  are  d.sveloped,  the  effort  will  be  concentrated 
on  biochemical  studies  of  the.  physiology  of  the  parasite  and  the 
pharmacological  action  of  drugs  upon  the  parasite. 

Some  attempts  myy  be-  made  to  culture  insect  tissues  in 
order  to  study  aspects  of  t'ne  parasite  in  the  insect  host.  Ail 
phases  of  the  in.  xi^IS.  cultivation  project  will  continue  to  be 
closely  correlated  with  other  aspects  of  the  malaria  study  at  this 
laboratory.. 

Past  3«  included  -  No. 
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Project  Title*  Chemotherapeutic  studies  of  the  direst  effect 

of  drugs  and  antimetabolites  on  the  exoerythro" 
cytic  stages  of  primate  malariaso 

Principal  Investigator*  Don  Eo  Eyles' 

Other  Investigators?  Robert  L.  Ingraniy  Nell  C.  Owon, 
Clinton  S.  Smith 

Cooperating  Units:  None 

Man  Years  (calendar  year  1959) s 

Total  3  2°l/2 
Professional  »  l'='l/2 
Other       s  1 

Project  Descriptions 

To  determine  the  direct  effects  upon  exoerythrocytic 
parasites  of  primate  malarias  of  established  antimalarial  drugs. 
To  describe  morphological  and  histochemical  changes  and  relate 
these  to  mode  of  action.  To  determine  dosages  necessary  for 
effect.  To  study  effect  as  related  to  time  of  administrations 
that  is,  before  infection  and  at  various  timss  during  infection. 
To  study  possible  synergists.  To  study  the  reaction  of  the 
primate  host  to  killed  or  damaged  parasites.  In  the  case  of 
ineonplete  effects?  to  determine  how  parasites  survive  troatmant 
and  produce  relapse. 

To  study  the  direct  effect  of  various  substances  of  knov.'n 
metabolic  or  antiraetabolic  activity  on  primate  exoerythrocytic 
stages.  To  relate  findings  to  physiological  processes  of  the 
parasites,  with  the  ultimate  objective  of  obtaining  leads  toward 
development  of  more  effective  drugs.  It  is  quite  possible  that 
incomplete  effects,  not  detectable  by  indirect  studies  of  rolapse, 
might  be  seen  directly,  and  provide  information  useful  in  future 
work. 
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To  study  the  direct  effect  on  exoerythroeytie  stages  of 
repositoxy^type  drugSy  particularly. -repositoxy   forms  of  S^amino     • 
quirsolineSo     To  study  the  effect  of  drugs  on  resistant  atx&ism 
of  primate  malarias,  to  determine  if  resistanee  of  erythrocytic 
stages  is  associated  with  resistance  of  the  exoerythroeytie  stages -.  - 
or  vice  versa. 

?4(?^hods,  Pmploveds 

Ela^aodijaa  SXnS!2£lflL5  the  viv^rtype  parasite  of  macaques, 
is  the  principal  parasite  usedf  however 3  vje  plan  to  use  the 
malaEla.£-°type ^  Plasmodium  inui^,  as  suitable  techniques  are  developed, 
For  chemotherapeutic  studies,  infections  are  established  in  the 
livers  of  monkeys  by  the  intravenous  inoculation  of  massive  numbers 
of  sporozoiteSo  Patent  infections  can  be  produced  consistently.. 
Drugs  or  other  substances  are  administered  either  before  or  after 
infection  is  produced.  In  the  event  of  prior  drug  administration, 
controls  are  established  using  identical  inocula.  VJhen  treatment 
is  begun  after  the  infection  is  established,  pre°treatment  and  post" 
treatment  biopsies  are  made  and  the  parasites  eorripared  vdth  those 
found  in  control  animals.  The  infections,  both  erythrocytic  and 
exoerythroeytie,  are  followed  after  treatment  to  obtain  information 
on  relapse. 

Parasites  affected  by  the  drugs  are  studied  morphologically 
and  hi sto chemically  by  the  application  of  various  staining 
techniques.  Drug  levels  are  obtained  when  necessary.  A  flexibility 
of  procedure  is  maintained  so  that  the  methods  may  be  modified 
to  apply  to  Specific  problems  as  they  arise. 


Monkeys  treated  with  pyrimethamine  prior  to  infection  do 
not  develop  patent  exoerythroeytie  parasites  in  the  liver.  Since 
r.li:es\:!s  occurs,  at  least  part  of  the  time,  in  monkeys  so  treated, 
parasites  must  either  be  surviving  at  sub^patent  levels,  surviving 
in  a  difficult  to  detect  form,  or  surviving  in  tissues  other  than 
the  liver. 

llihen  pyrimethamine  treatment  is  initiated  on  the  sixth  day 
after  injection  of  sporozcites,  an  effect  is  evident  vdthin  24 
hours  and  very  marked  after  48.  Parasites  at  48  hours  are  pale  vath 
foamy  cytoplasm.  The  myriad  of  nuclei  have  disappeared,  leaving  a 
small  number  of  intensely  staining  granules  i^ihich  may  or  may  not  be 
related  to  the  nuclei.  The  parasite  after  Carnoy  fixation  shrinks 
away  from  the  hepatic  cell  wall  more  noticeably  than  do  normal 
parasites.  Subsequent  to  48  hours  of  treatment,  the  parasites 
become  vacuolate,  and  dissolute.  Rather  than  shrinking  on  fixation, 
they  shovi'  signs  of  swelling  and  by  120  hours  after  treatment,  the 
parasites  have  become  so  altered  as  to  be  hardly  distinguishable. 
Very  little  cellular  reaction  develops,  although  occasionally  mono- 
nuelear  cells  do  accumulate  around  the  dying  parasites. 
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Although  parasites  aro  not  seen  in  the  liver 5  most  aai* 
m&la   ccsas  dova  with  oalaria  abeut  40  days  after  inoculation,  this 
probably  being  related  to  some  degree  vdth  the  persistence  of  drug 
in  the  tissues  of  the  monkey.  A  working  hypothesis  is  that  there 
is  a  dormant 5  non-growingj  small  stage  of  the  parasite  Vi^hich  is  not 
subject  to  the  antifolic  type  effect  of  pyrimethamine.  These 
parasites  perhaps  subsequently  develop  and  produce  the  pasaeitesiiAo 

When  primaquine  is  given  prior  to  infection,  no-  parasites 
are  seen  in  the  livers  of  the  monkeys,  l^ilhen  primaquine  is 
initiated  on  the  sixth  day  of  treatment j  effect  is  not  discernable 
until  72  to  96  hours  after  treatment  at  which  time  the  parasite 
begins  to  stain  more  intensely  than  normally  and  dark  staining 
masses  appear  in  the  cytoplasm.  At  120  hours  many  parasites  appear 
as  dead,  amorphous j  dark^staining,  shrunken  masses  without  any 
cellular  reaction.  Studies  are  now  in  progress  to  follow  the  dying 
parasites  for  longer  periods. 

Both  primaquine  and  pyrimethamine  retarded,  then  stopped 
the  growth  of  the  parasites.  This  resulted  in  keeping  parasites 
in  the  liver  in  numbers  at  a  time  the  majority  would  normally  have 
ruptured  and  initiated  blood  infections. 

Treatment  has  been  done  also  using  chloroquinej  quinine j 
sulfamethazine  J  and  puromycin.  Analysis  of  the  microscopic 
material  is  not  complete. 

S.ic;np,f4g§npg  to,  Bp.p°me(jiea,j,„  Resp^irch  and  the  _Ejoqy3m  of  -^he, 
Ins^i-^ui;ga 

This  project  represents  another  phase  of  an  integrated 
program  of  this  laboratory  and  Institute  to  study  the  biology  and 
chemotherapy  of  malaria.  The  project  promises  to  contribute  to 
an  understanding  of  the  basic  biological  processes  of  the  exoery"=* 
throcytic  stages  of  malaria  $  and  to  contribute  directly  to  the 
evaulation  of  antimalarial  drugs.  Since  primate  parasites  closely 
related  to  thoseof  man  are  used,  the  results  may  apply  directly 
to  man.  The  development  of  consistent  test  procedures  provides  a 
mechanism,  not  previously  available,  for  the  direct  evaluation  of 
drug  effects  on  exoery throcytic  parasites.  Since  the  exoerythrocytis 
stages  are  the  stages  which  must  be  eliminated  for  radical  cure,  thr> 
studies  may  have  bearing  on  the  use  of  drugs  in  malaria  eradication, 

£j:a£ijaig,l-g^uiag..o„-L^^j,gjsl^ 

The  project  shall  continue  the  exploration  of  established 
antimalarials  with  particular  emphasis  on  mode  of  action.  Work  on 
P  j,^,^mp^-Lurn  M>al.  shall  receive  more  emphasis  as  soon  as  methods  for 
producing  consistent  exoorythrocytic  infections  are  developed. 
Reexamination  may  be  made  of  some  antimalarials  previously  tested 
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only  on  blood  stages  of  malaria.  Sinco  action  on  erythrocytic 
and  GKoerythrocytic  stages  is  not  necessarily  closely 
correlated 5  there  is  hope  of  significant  findings*  The  projest 
shall  also  determine  the  effect  on  the  axoerythrocytic  stages 
of  such  substances  as  antifolic  or  folinie  acid  compounds,  anti= 
purineSj  amino  acid  analogs,  pantothenic  acid  analogs,  etc» 
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asay  ciise."i^.B«  its  alsis  aiisii  po-lici^®  as,  '.a'sll  as  Imm  c2&m.  v®  cassia  t© 

■ssii  one  ©f  ija®  saost  gi^adflesat  basis  sad  @.ppli©4  ®ubj«;«fea  la  -mi'M 
'fefe®  HIH  ImM  b(eea  ®ags^®d«     Meatioa  ?9R,y  Im  ;ws,(l«  «-.f  tb,®  ,tot@STiatX©.Qal 

aspect^;  af  e:«p®.riiaiiuta3„  aeaphylaxl®  »<=  sossdwcted  Umlf  &.  s«atm":f 

rec©fsia«5d  td",^i)ag  th@ir  scientific  epS'^^* 

iM  is'&artlisg  t©  ©ff^gsrdss  a  Isbo.'mtoiPsr^  ©bvim'iisly  toe  TOtln 
4i£"@ct.lV6  is  the  'S-is  ©f  t?.i«  lalwi'ator;'/-  as  ^xp2^s@@d  ia  its  title j, 
>:rat>  tfc-1®  is-  br©ad  ajtsd  has  .«»ay  asjjiscts^ 

its  ?« ct4T.lt J-  ia  AP2"ii  l'9*i7o     Our  axst^jr©u.«  att«&pt@  to  iriltia.«*  a 

aoTwev«r^  it  iss^  mppes^B  pr©]>s,'fejl«  tfeat  in  ^^ily  1'^  IMs  a«seiyit;>'." 
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will  Isegia  to  operate  0 

'Sa.e  selection  of  the  persoaoel  (tea  professional)  was  guided 
"by  the  aatm'«;  of  th®  probl^a.  <=-  availability  of  space,  salaries^  axid 
facilities  o  It  was  planned  t©  include  in  the  staff  worlsers  wi-^i 
©35)©rience,  i«fao  had  proved  their  ability  in  inaaunolosy  or  in  allied 
fields,  and  also  prcaaising  beginaerso  She  latter  wea?®  inclitded  witii 
the  hope  that  they  vould  benefit  by  working  on  problemg  stiggested  to 
th®!B  or  on  their  own  problems  <.  It  vas  hoped  that  -aiese  investigators 
woiild  soon  reach  soibb  ixidependeace,  Hsean^.jMle  contact  wi'Qi  'e:q)erieaced 
investigators  would  benefit  theso  other  iMortoers  depending  on  their 
interests  and  experience  would  work  on  their  probl^Es  alone  or  in 
small  groigpsc  Oo©  of  the  reasons  why  the  idea  wbb  favored  that  th® 
staff  shouM  work  in  S3sall  grotayps  or  by  themselves  was  that,  in 
general,  it  is  vis^likely  that  persons  «ith  independent  minds  ^&vM 
alis«ys  be  satisfied  to  be  part  of  a  research  group  o  ©le  situatiojj 
is  strikingly  differentp  of  course,  ^@a  the  lasmbers  of  the  ^noupe 
represent  different  disciplines o 

'^■m  t&r  the  activities  of  the  staff  fan  into  two  larger 
disciplines!  namely  iasHunochesaistry  and  ea^rimental  patholsgy, 
^e  latter  with  special  refereace  to  sensitization «  ^e  first 
group  is  cossprised  of  three  Kjsaabers,  Drso  Ite^y,  Vaanier,  and 
Williaasso  J3s>  to  now  their  interests  have  been  divergent.  Dr.  Dray- 
has  b«en  engaged  in  studying  is©precipitinog€sns  in  the  rabbitj 
Dr..  ?anni®r  has  been  working  on  the  dmracterization  ©f  certala 
allergens  by  pfaysleo^ch^aiicai,  ch^ztdcal,  and  serological  xasthodsj 
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said,  fiaally;,  Dr=  Wllliems"  stwsiies  vers  csoaceraed  ^'iaiy  with  the 
puyiUcation  asad  dmraeterisation  ©f  a  ms-yajl  alcohol  esctsact  of 
tubercle  bacilli.     It  has  been  showa  previously  th&t  this  aa'feesrf.al 
contains  a  svibstancs  t^iich  liamnises  slbis/o  Biice  a^imst  infection 
with  virulent  tubercle  ijaciUJ.- 

jjp  to  now  the  iJssmjaoehCTiists  have  been  warlilsag  by  theiiiseXvQsji 
it  is  hoped,  however,  that  in  the  near  futius^  saas»  of  than  x<fill  be 
able  to  cooperate  ^th  other  staff  vm^^mrB  engaged  iB  serological 
studies »     'Shia  highly  desirable  plan  is  @3q)©ctsd  to  tae  accoiaplished 
by  the  additional  space  in  Building  5  to  b©  available  in  i960. 

Most  of  the  probleaaa  cun^ntly  studied  repi'eeeat  coatinisition 
of  work  begun  sosm  years  agOo    By  contrast,  a  few  are  nmr  problems  or 
subjects  ^^bich  are  being  attacked  by  ©  G!onspicuo%2Siy.  new  metted»     ^s 
asDst  iiBpjrtaat  of  these  is  the  iati'oduction  of  geaetically  distinct, 
highly  inbr@d  guinea  pigs  into  iasmmologic  ressareh  -mtk..    'Bus  initia- 
tion of  such  stuilies  is  of  particular  iiaportaace  in  t<he  field  of 
delayed  type  of  hypersensitivity,     ^e  guinea  pig  is  uaitue  in  its 
aiiitability  to  tiie  study  of  delayed  hypersensitivenesa.     In  the 
guinea  pig,  hi^  degree®  of  local  (sMn,  cornea,  anout)  and  systcaaic 
reactions  (anaphylaxis  =•=•  protracted  type  eaad  deS^ayed  type,  i.eo 
tttberciiUn  type)  can  \^  pjpoducedo     m  the  other  experiisental  aniiasOs, 
these  types  of  reactions  asay  occur  only  in  low  degree  or  not  at  all. 
FurthenK)3?e,  soaae  of  thes«  reactions  may  be  difficult  to  distixi^sieh., 
For  exaiqple,  the  delayed  type  of  skin  inaction  may  be  exgjjisitely 
intense  in  the  guinea  pig  aisd  mild  in  taie  rabbit  and  hardly  d^^nsts^ble 
in  -fee  ffiotse  and  in  the  rat  using  the  sa^e  p^paratory  injections  c 


It  apj^sera  iiow  that  ^thout  the-  ijs«  of  Mghly  iabred  laic© 
eertaia  probleoas  of  trajasp^aatable  tvmsTB  oovlA  iwst  be  parofitably 
stitidiedo     SisBilarly,  tb@  uss  of  two  hig^y  Inbr^  fffiailies  of  guiaea 
pigs,  JR).  13  aisd  Nso  S  «ere  d«a®ijst*at€d  to  be  essential  for  hoBK5- 
traoeplantation  sad  isotraasplaatatloa  stxaile©  of  the  skia«     ^e 
traEssplaatatioa  studi«s  of  th®  skia  are  orOy  one  of  very  iffitnj'-  i3^UQO= 
logic  subjects  to  ?&ich  inbred  guinea  piga  ussy  b®  applied »     It  is  very 
lilsely  that  transfer  of  JMay  kiade  of  cell  bora  passive  seagitizaticsn 
can  bs  achieved  using  inbred  guia®s  pigSo     ^®  chief  ef  th^  laboratory 
staggss-ted  to  Dto  Joseph  A<.  BR^a»r,  J^<,  that  he  csxry  out  ex^ris^nts  t© 
determine  -aftiether  isotrsajsplan-^tioa  ©f  'the  skinwi-fehin  Urn  inbred 
farailiss  and  crossing  on  aaotfetr  wsuM  yieM  ■fe©  results  one  «©uM 
expect o     "Shese  families  have  b€«a  inbred  for  absut  fifty  years.    ®3e 
cblef  of  the  laboratorgr"  s  hopes  rsssted  oa  the  gs^ss  saoxptiologic  8p@ci= 
aagas  ©f  tuberculous  guinea  pigs  of  fasEdlies  HOo  2  and  IffiSo  I3  T^ich  he 
examined  in  19SS  at  the  H@nry  ltiiK>s  Institute  ©f  the  Oaiversity  of 
Pennsylvaaiao    'Kaese  guinea  pigs  ®©r@  infected  ^th  virulent  human 
tubercXs  bacilli «     y(hm  they  wsre  Mlled  or  died  of  tuberculosis.,  ths 
lesions  were  foisad  to  be  very  siiailar  in  the  guinea  pigs  of  the  ssasse 
ftttnilies,  ^.feile  very  dissiailajp  in  the  anJmls  of  fojaily  13  to  th@ 
lesions  found  in  faiaily  2<=.    !l3ier®  -sas  an  iu-fe®r@stins  relationship 
found  in  these  ©ainea  piga  vith  rggsund  to  r^sistanc©  to  tuberctilosis 
aad  antibodly  fojcs^tiono     i^wis  and  Looads  observed  that  tuberculous 
guinea  pigs  of  fosiily  13  produced  satibcdiee  ussr®  abundantly  to  ah@«p 
r«d  cells  and  U.1X<^  typhoid  baci.111  than  these  of  faiaily  2. 


Sie  ea^ierijaentg  on  isotraosplsatatioa  of  laoiise  skin  wi-^  Ijha 
aid  of  inbred  fMiiliee  1ms  bsea  siwcessfulo     Other  problesBS  on  the 
transfer  of  hyperserusitiveness  to  organs  are  being  investigated o 

Because  of  lack  of  space,  a  discuseion  of  the  reports  of  the 

individvial  investigators  is  iMilttsd= 
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Project  Titleg     Stvsdies  in  the  l^ransp3^ntation  of  Slssuss 

Principal  iBvestisatorg     Dr=  Joseph  A.  Bauer,  Jr. 

Offier  Investigators;     Dro  Sanford  H=  Stonej,  Project  Subtitle  III, 
'''°°'~~"°~"  l30logo\3S  and  HanKilogotis  lyargtoid  Cell  ©i-ans- 

plants 

Coopesuting  Pal  tag     Ifone 

Sfan  ysax^s  Patient  Days;     Mone 

Totals  lo33 

Professionals  1 
Others  =33 

Project  Description; 

Project  Sifl)title  Is  'Sue  Genetics  of  Spaasplaatation  Bsaunity  in 
Inbred  Guinea  Pigs 

Objectives g 

Be  ^  8tiu3y  the  genetic  principles  governing  the  transplantation 
antigens  in  guin^i,  pigB« 

Ij.  To  deteaaain®  the  number  of  histocoasjatihility  genes  by  ^ich 
one  inbred  strain  differs  from  the  otherc 

Methods  Eagloyeds 

do  Split  thickness  skin  grafts  are  Yised  as  test  transplants » 

ho  ih©  taransplsnt  survival  in  the  variovjs  donor^recipient  re<= 
lationships  of  two  inbred  strains  {Strains  2  and  13),  -aieir 
Fj^  and  Fg  generation  hybrids,  and  baekeross  aainals  is 
examined  0 

ifejor  Findings  g 

ao  Fx  aniaals  accept  both  inbred  parent  strain  grafts  per» 
Esanentlyo 


bo  F^  grafts  sr«  invarisbly  rejected  by  either  parent  strains, 
but  saay  survive  up  to  twice  aa  long  (l6  days)  as  grafts 
b«t«e«i  tbi®  tw9  f6ur<ent  stradn^o 

3f  Fp 

grafts  suggests  a  dif f@r@nc@  in  n©  fever  than  ttro  and  no 
rasre  tbaa  five  histocoagiatibility  genea  between  -ttie  two 
inbred  strains  =     Bstckcross  grafting  results  suj^rt  I^Jis 
assunptiouo 


do     l©i«ier  sex  chremoaoaes  (X  ©r  Y)  is  aasociatsd  with  hi8t©= 
ca8Bps,tibility  antigens  <  °° 

«»     Sfe®  two  inbred  etrains  simr©  strong  Mato(X^^jatlbillty  an^ 
tigens  lacking  in  ^irtley  guinea  pigSo 

Significance  to  the  Proggaa  of  the  Institutes 

Ihes©  st'isiies  evaluate  the  genetics  of  hoaograft  eatigens  in  two 
etrains  of  guinea  pigs  inbred  over  a  fifty  year  period  =■=  the  only 
guinea  pig  strains  with  reported  histocoaip&tibility  =■=  litiieh  were  ffiBin=> 
tained  by  the  NIH  for  the  paat  twsnty^flve  years  <=    ®ie  inheritance  ©f 
histoeoe^patibility  antigens  in  accord  ^?ith  orthodox  genetic  principles 
sisggests  a  close  relationship  betvi^en  antigen  and  geneo 

Proposed  Course  of  Project; 

ao     A  Bs>re  precise  definition  of  the  antigenic  differences  betw^n 

the  two  inbred  etrains  in  a  statistically  adequate  nuaBser  of 


bo     K»  elucidate  further  the  isechaniesas  ©f  prolonged  survival  of 
s^se  P^  to  parent  strain  gx^ffeSo 

Project  SuObtitle  II  g     BBsauoologic^  K>leranee  of  Hesaograffcs  ia  Gxaiaea 
Pigs 

Objectives g 

Ao    ^  attain  peaaaoient  suirvivtal  of  an  other^se  incoasopttible 
hoi3K>graft    by  induction  of  iisimmolsigical  tole3:«nceo 

bo    ^  study  the  nature  of  the  tolerant  state  and  evalt^te  its 
dependence  on  ^be  pereist^at  eurvivsl  of  living  cells  in^ 
Jected  prenataOlyo 


a<,    G^JiEea  pigs  at  vssxioiJS  stages  of  pnggnaacy  are  8ub4ect«<i 
to  laparot6^-  and  fetuses  injected  dii^ctly  with  viable 
spleen  cell  suspeosions. 

Ijo     Azils^ls  treated  in  this  fashion  ^Sille  in  ut-ero,  are  grafted 
lAiea  ORture  jso  a«  t©  t®8t  tb.®  pre8®nc«  aiaS"legree  of  tolgi^ 


^jor  Flndipgag 

ao     Strain  2  gidnea  pigs  injected  in  utegro  ^th  Strain  13 
spleen  cells  are  tolersat  to  ^SiS"^  ©Isia  grafte,  show* 
iag  prolonged  or  pe^Bsnent  fitarvival  of  grafts  ^siiich  vomM 
otherwise  be  rejected o 

bo     Albino  (^irtley)  guinea  pigs  were  siailarly  aade  fully  or 
partially  tolemat  to  either  inbred  Strwln  (2  or  13)  o     Such 
albino  anisnals  accept  pigasented  tkin  grafts  (bearing  bJAck 
fur)  ft?om  the  ii^jred  strain  donating  -Qie  prenatal  cell  in= 
Jection^  b^rt  reject  grafts  ftxm  the  other  inbred  strain  not 
used  in  prenatal  inJectioBo 

Co    Albino  guinea  pi^  injected  prenst&lly  ^th  spleen  cells 
©f  F,    (strain  2  x  Strain  13  cross)  aaiasais  are  tolerant  to 
Fj_  siln  grafts!  furthei^sre,  these  Kxiimls  also  accept  ©kin 
grafts  fr£»  l^th  inbred  stz^ns  (Strain  2  ®ad  13)  peKSoiaently. 

do     ^leen  cell®  injected  during  the  Mddle  third  of  pregnancy 
{gestation  72  days)  \:®xsaily  result  in  "tolerance,  ^erea®  in- 
jections less  -Haan  20  t©  25  days  prior  to  bir«i  d©  not» 

Siffl4flcattee  to  the  Prsgram^^  of  the  Institutes 

Extending  the  induction  of  experlnsntal  boaegraffe  tolerance  to  a 
new  lassBsallian  species  (in  addition  to  »ice  and  rats)  helps  to  es<=^ 
tablish  it  as  a  phenoiBsnon  potentially  aiyplicable  to  all  Bsessmls, 
possibly  including  ssano    'Sbm  induction  of  toleremce  provides  at 
present  the  only  sseans  of  a  delibexttte  and  specific  prevention  of 
a  hCHBOgxaffe  rejection  resulting  in  acceptance  and  peroanent  sur« 
vival  of  an  otherwise  incoo^patible  hofaograf^o     m  addition  to  its 
iffiO?^<^tion@  in  hoBsotreynspIantation;,  -^e  concept  of  i^munologic^^l 
tolerance  represents  an  ia^jortaat  stirailus  and  useful  tool  for 
iSHUEK>l06ic  studies  in  general  and  particularly  in  connection  with 
antibody  syzr^esie,  isasunclogic  ^m&turation,  autoissiiuise  diseases  and 
delayed  hypersensitivity « 
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grojpoaedi  Courae  of  Projects 

a.  E^eriaents  are  in  progress  to  evsli^te  bcss&  of  the  vari* 
ables  conaected  irith  the  ioduetion  of  toleraaceo 

"bo  C«lls  of  various  giei»stic  content  id.ll  be  used  to  abolish 
■Ui©  induced  tolerant  state  in  an  effort  to  evaluate  (1)  the 
defpendenee  of  tolerance  on  the  survAval  of  ceils  injected 
prenatally  and  (2)  the  dependence  of  ^us  state  abolished 
tolerance  on  -fiie  survival  of  the  eel3s  injected  for  this 
punjoa*' 

Project  Subtitle  III;  Isologous  and  H<Haologous  I^nJ^^ioid  Cell 
T:i:^msplant6 

Objectives; 

a»  To  «ss§pare  ^ae  relative  efficiency  of  passivv  transfer  of 
i£s»ane  reactions  vil^in  an  inbred  strain  with  cell  trans^^ 
fere  between  inecag»tibl@  guinea  pig  strains » 

bo     10  stijdy  the  relationship  of  hoa©graft  iB«minity  induced  by 
transferred  lyaphoid  cells  (tested  by  skin  grafts)  to  the 
persistence  of  pa«sive3y  transferred  imBunil^  of  the  Iibp 
jsediate  and  delayed  types  o 

£^■^©^8  Esgloyed; 

ao  Inbred  guinea  pigs  are  iMBjunissed  with  i^cebacterium  paraffin= 
oil  antigen  emulsioi^e 

bo  l^yag^id  cells  suspensions  are  pre|»red  by  passage  through 
stainless  steel  screens o 

Co  Parallel  intraperitoneal  injections  of  cell  suspensions  into 
(1)  guinea  pigs  of  ^e  sane  strain  md  (2)  into  incce^aitiblt 
guinea  pigs  (Hartley)  are  carried  outo 

do  Cell  recipients  are  'tested  serially  for  (1)  delayed  skin 
reactivity  and  (2)  serum  antibodies » 

mjor  Findings  g 

&o  ^^e  pissive  transfer  of  tuk^rcialin  sensitivity  appears  t=o 
"be  ffiore  effective  and  of  longer  duration  in  intrastrain 
IsologDXiS  ceU  transfers  co^sared  to  ho^aslogous  transfers  o 


h^     305B»graffe  ijaaamity  t@  h^aoiogOTo®  lyi^toid  cells  is  detectable 
by  accelerated  skin  graffe  rejections  'Htoen  graffegd  at  sewea 
days  post  cell  traixsffer  but  Hsuch  Issa  consistently  at  fovr 
days  post  tr®B«fer« 

Slgaificanee  to  the  Frograa  of  •aae  lastltutees 


fh@  passiv®  transfer  of  iamune  reaction©  with  viable^  lyn^jhoid 
c€ll®  represents  an  lB^>ortant  tool  la  the  study  @f  a  aniltitude  ©f 


iiasune  i^enooesa,  particularly  in  the  guinea  pigo    A  ^  priori^  cell 
transfers  between  histocossrpatible  anismls  of  an  iJibred  strain^ 
shouM  be  eagiected  to  yield  saore  effective  and  more  representative 
results  as  the  interfering  variable  of  trassplantation  iasaunity  to 
the  transferred  cells  is  elisd,Qated;  and  cells  can  be  ejected  to 
survive  functionally » 

Projposed  Cotirse  of  Pgo4ectg 

&0    ®ais  ps^Ject  will  be  continued  to  conflzra  and  extend  these  eariy 
findings  and  to  explore  soae  of  the  varlfibles  involved » 

bo    ^e  ©ffect  of  pre=existent  heaeagraft  isffiuaity  to  ISi®  trans^ 
ferred  cells  will  be  evaluated » 

Cc     Att€!S|!t@  are  in  progress  t©  produce  guinea  pigs  imtisera  agaiast 
isoen.tigenic  serua  globulin  c«^a|!onent@  of  on@  inbr@d  strain^ 
^e  inteaded  xas©©  of  8U«^  antiser®  are  (1)  as  a  practical 
screening  test  for  the  identification  and  differentiation  of 
the  twQ  inbred  strains  ami  (2)  as  &  test  for  the  functdonal 
viability  of  transplanted  lysjiioid  cells  elaboi«s.tins  specifi- 
cally isoantigenic  globiilins  not  present  ia  the  recipient. 


Part  B  included  Yes  ^y  m  ifTl 
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ladividijal  Project  Beport  2»  i^tiaral  and  Acquired 

Calendar  Year  1959  Resistance 


Part  A: 

Project  Title;     Sttsdies  on  Antibody  Production  and  l^chanian  of 
^j^persensitivity 

Principal  Investigator;     Dr.  &uiford  H.  Stone 

OUier  lavestiffltors:     l^ae 

B>ne 

Man  Years;  Patient  Iteys;     !loue 


Total?  o66 
Professional:  .33 
Others  .33 

Project  Description; 

Objectives; 


To  study  -Sae  iasmmologic,  physiologic,  and  pathologic  aspects  of 
protracted  anaphylactic  shocko 


Protracted  anapihylactic  shock  caused  "by  injection  of  homologous 
antigen  in  the  subcutaneous  tissue  of  sensitized  guinea  pigs  is  tlie 
e^^serimental  isadel.  l!he  luechaaiaa  of  anaphylactic  shock  and  the  z^le 
of  circulating  antibody  in  anaphy3.axis  is  being  studied  in  actively 
and  passively  sensitized  guinea  pigs  of  random»bred  and  inbred  strains- 
Ajnounts  of  antibody  used  to  sensitize  norsal  guinea  pigs  are  sseasured 
as  antibody  nitrogen  or  by  lising  passive  eut-eneous  anajijylaxis 
techniques  ■> 


Prolonsation  of  anaphylactic  shock  in  guinea  pigs  is  a  function 
of  the  sffisouat  of  antigen  used  in  the  aubcutaneotss  eliciting  dose  as 
^rell  as  a  function  of  the  circulating  antibody.  Decreases  of  antigen 
dose  prolong  the  syndronse  as  did  increases  in  aBJOimt  of  antibody. 
Ti2»  of  death  of  Hie  guinea  pigs  laay  be  taken  as  a  rou^  aeeastsre  of 
total  available  ^  vivo  antibody.  Aatig©n«aatibody  coa^lexes  foKj^d 
in  vitro  vill  cause  lethal  anaphylactic  shock  injected  in  large 
axK>un^s  into  normal  guinea  pigs.  Either  the  acute  or  protracted 
syndroB^s  ^ly  be  observed..  Tests  on  aatihistaaiine^treated  anissals 
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show  that  orgaa-boimd  antibodies  s^'^er  Idma  circulating  antigea- 
antilKJdy  eosgoS^xes  are  asialy  responsible  for  the  protracted 
syadroB©  as  trell  as  for  the  acxate  anaphylactic  shock. 

Sigaificaacg  to  the  Progi^^m  of  ffie  Xastittite; 


Protracted  anaphylactic  shoe!;;  ia  the  gijiaea  pig  Jsas  'oeea  IsnoTm 
as  a  3?are  occtjrreace  and  tjas  not  studied «     Coraiitioas  aseessasy 
for  its  decsaastration  tiere  JK>t  tfell  estaljlAshed.     It  can  noir  1^ 
produced  in  prsdeteziaix^d  degrees  -^th  regularity.     Protxucted 
aaaphylaxis  in  Eian  occurs  after  subcutaneous  or  iatr^HUscvilar 
injectdon  of  ailergeaie  aaterial,  and  its  iacidenc>3  is  hi^aer 
than  that  of  acute  ai^phylaGtic  shock  td.iai  predoiainantly  res-" 
piratory  sjrasjptoffis .     Eie  sseehanism  of  the  acute  form^  dreaded  "oy 
clinicians,  becatiss  trea'fcsaeat  isay  not  occ^sr  in  tin©,  is  also 
clarified  by  -Uaese  stvdies. 


'She  cCTibiaed  role  of  "delayed"  tjpe  aad  anat^iylactic  type  sen- 
sitivities will  be  studied  in  relation  to  protracted  shock  syndros^s. 


Stat  B  included  yes  /TJ  W>  ^^ 
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Publications; 

Stone,  So  H.;  Acuta  and  Protracted  Anaphylactic  shock  in  Guinea 
Pigs  After  Subcutaneous  Eliciting  Injection  of  Antigeno  j.   Siaaunolo 
82gl38=.11^5,  1959» 
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Mov.  1959                                         E^-HIH  1*  labomtoyy  of  2^s«ao2o®r 

Xs^vidjal  Psojeet  S(^^r&  2.  Basic  BssMsalesy 

Oalsisfiar  Ysb?  1959  3.  ^tii©s^^  j^aeylaad 


^^eet^  F^i^^s    ^^  A^glicatiOB  ©f  th©  Eeatoait©  Flocculation  Tss'U 


(1)  to  -3i»  Diagoosiis  of  minis  Srytbsn^tosus;  sod 
<S)  to  BabMt  iUxtibodies  A^iost  O^rpe  I  Stzepto« 
coecal  Fs9tela 


S^acl;^^  lave3ti.^tors     J«^a  ^3ic@vich 


Coaipegatias  iMtes  3m«  J^a  !Sasott  aad  Oo£».H  Ka^ioS;  IsTsax^^s^ 
of  CHnieal  ItsvsstLe^tiobs,  Ssrial  BOo  HmH)  - 
ITC. 

®5t^:    3 

P£Of@ssio&al;     1  ' 
Other:     2 

Beoj|eet  Ifesggi|itfeioa; 

1«    1^  app^  th©  Tseat^alt©  fXoccaXatie&  test  t©  l^je  Saboratexy 


a.    S©  aj^ay  tl^  besateaite  fSjocculatioa  test  to  ^e  <fetsGti©a  ©f 
Tys®  1  @t7@p1^Q&ecal  antilbodles  ps^ediised  in  rs^bMts. 

1.    Hii^ilar  poli^^ri^^  calf  -ai^ass  d©so3{ys?ibsnucXeic  acid  (BM) 
is  dissolved  ia  distilled  mt®r  ®sd  ^soz^»ed  onto  bastosite 
^s^ielee*    A  p!?9t@ctlvs  ^Hsid,  bcy«is&  pla^  albtsaii^,  is 
sdded  esiiS.  ^e  sv^^asion  d^d  ^^  &£9'l<&yle&©  l>li^<>    After 
\^sbing  ez&d  xes^sBp&miGn  of  tl%®  ecat^  tes^-kmit®  ps^:«tiel@s 
in  distilled  t^ter^  l^e  suspeasio^  is  ^3s@d  as  tM  i^stsslal 
for  t@@tiag  tli0  vsrioiss 


2.    Beatosite  ^rticl^s  «i&r@  et^ted  ^^  l$»pn>t@ia  asaterisl  ob» 
taisfed  tg<m  Streptococcus  ^K^>e  I,    After  stsdsaiag  aad 
leashing;  the  sensitized  iisrticlss  @r@  \;@^  as  the  te@t 
sateried  for  the  detection  of  estilsodies  is  xsibhit  miti» 


=-  2  « 
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l^og^Fia&S^a; 


Subjects 


1»    iSie  rematffl  of  the  SM^Bsntonite  Test  tdth  reference  to 
lupusa  erytheniatosus  are  pres«Bted  in  Taible  I  belew.     ife 
will  be  noted  that  the  DMA-Bentoaite  ^st  cosj^pared  ikvor- 
abl;/  with  the  3r©sTiltB  of  the  L.S.  preparations  c 

Results  of  the  MA-Bentoaite  Test  and 
the  I^ptJs  Erythea^tosus  Preparation 

NO;^  ^^^      sm-Sen-bonit^  !gest, 


Positive 

lesative 

Positive 

legativ© 

mpua  (Active) 

13 

13 

0 

13 

0 

XA^qpus  (BemiBSion) 

12 

3 

9 

5 

7 

Bheimsatoid 
Arthritis 

6k 

0 

64 

8 

56 

Scle2X>d@nss^ 

1 

1 

0 

0 

1 

Periarteritis 

Noiiosa 

1 

1 

0 

0 

1 

Outpatients  and 
Hospitalized 

768 

0 

768 

0 

91* 

127 

0 

127 

0 

10*^ 

2.  Acid  extract  of  ^p©  I  streptococcal  M»proteln  wta  prepared  o 
Rabbits  injected  td,th  this  material  showed  group  specificity 
with  respective  serological  groins  ^en  th®  sera  w^re  ©d^ 
sorbed  to  remove  heterolsgo^as  groups »  ®ie  floeculation  test 
m.&  approxiimtely  8  tSjasss  asore  sensitive  than  the  precipitin 
testo 


Sigoificaac®  to  the  Program  of  laaa  inetltute; 

lo  IMS  laboi^tory  aid  susy  assist  in  th© 
lupiis  erytheaatosuso  !She  test  is  nearly 
the  LaEc  preparation  and  is  as  specifiCo 


of  systoaic 
sensitive  as 


«•  LoEo  preparations  perfenasd  on  91  esses  only. 
*»■  LoSa  preparations  perfon^d  csn  10  cmses  ©a2y. 


serial  SOo  JJIAID  <=  1^2 


2o    fhe  3tarepto«2oecal  M-protein  flocciilatioa  t©8t  aay  lae  a 
"useful  laboratory  aid. 


To  continue  studies  to  iapfove  laie  sensitivity  aaid  specifi- 
city of  ^e  test  for  lupua  erythaoatosuso    To  continue  the 
nucleoprot€in  aspect  of  "^ae  inveetisatiraa* 


Part  B  included  Tee  £y  go  jTJ 


SDVo  1959  XB«iivia«al  Project  Reperfe        1<=  iMtt&r&fary  ef  DasEassDlogty 

CaileKdftr  l«sair  1959  Sn  BKBunssdsesnistry 

3o  lew  lark,  S®i#  Yajpk 


Part  A 


gr@^®ct  1?lt,lffig     Chas»«steriSM.ti©is  of  Ss^staacas  of  Bact®ri»l  Orlffla 
Aff®etiBig  Beeists&c®  t^  Bif«ictio& 

grinciiiftl  Iav«»tis&torg     XisTo  CtJrfeis  A«  Wi:01aj8M8,  JTi'o 

paiar  layesti^torsg     ma® 

»nlmT»"o  Bfttlmt.  Saygg     fen® 

fetals     2 
Others     1 

Ic     Fssrtiier  ©jeasBiaatiois  ©f  biolagicaJJy  active  smt®3Flals  ®xti?».ct«<2 

So    t^  di@tlzigisish  b«t^9«@ii  til®  nmc!hsmi.mm  of  specific  «M  q@».<^ 
SBpeci'flc  mcqairgd  resistaac®  to  lufectioTis  disjifta®®^ 

UTS  c»tMi«d  by  bacterial  ^atas^rsMoa  trtm  infected  or^sffis  a»a 
by  sur^VAl  tismo 

2=     StudLiCB  ©f  ijypirgsagitivity  ^isd  adjwvant  ®.efeivity  ar®  c®«Ti«^ 

3o     Biologically  jftctiT®  isv^b^mkbcgs  ft&A  tub«rcl®  bacilli  sx&  c^ 

pa,7«fd  vi^  bftctezl&l  @adotoxi]2s  ts&s.  {p^ra  n@gativ@  ojc^sasdsa^; 

activities » 
k.    CShro8»»togra0jy#  aon*  ©lactropSaoi^si®,  «tlti?ae©ffltrlf«g&ti©a=. 


o.2»       serial  m>.   glAIP  -  Xk3 


m^oT  Findings 


bacilli  can  be  puxlflado    •Sxsae  m&t&rialB  ar@  ooaaidex^ 
suitable  for  efa^cal  eoal^iSo 


2<>    ^ti^-so  distinct  cosipoimdB  as^  of  pasrticular  interests    Qm 
is  capable  of  inducing  a  ia8de?at®2y  dixreble  i^iecific  &nti° 
tuberculous  resistance  in  asiceo    Ano^»ra  presussd  ^  b@ 
chenically  siailar  to  th»  bacterial  lipopol^saccharides, 
increases  resistance  a^&iisst  a  varie-^  of  infections «    Sae 
broad  spectrum  resistance  is  rapidly  induced  but  it  is  of 
short  duration,  flftlling  off  about  three  or  four  veeks  aft;@r 
vaccinatio&o    ^ae  third  substance,  a  "soft  wauc,"  in  laixtiar® 
«ith  these  other  materials  auseents  their  effectiveness  in 
conferring  r®sistsmc@  against  experimental  tuberculosis  c 

3<>    A  aodel  infection  produced  in  laice  by  &  serratia  sj^eies 
(tentatively  identified  as  S.  plyaufehica)  is  ussful  for 
studying  "^m  bases  of  specific  omcl"  nibnespeeific  resists^iee 
in  niceo     in  oicc  there  is  a  vei^  narrov  idureshold  of  re° 
sistence  to  these  organisas;  vhicb  esn  b@  shifted  to  higher  or 
lover  levels  by  a  variety  of 


aigaificance  to  the  Progrsa  of  the  institutes 

*Sai6  study  of  lai®  eh«nical  and  isaguool^^cal  natxire  of  fractions 
from  tubercle  bacilli  is  very  significant  froa  the  standpoint  of 
-&e  production  of  a  prophylactic  vaccine  against  tuberculosis  o 
Xnfomation  on  -ytie  f2r@ctions  of  tuibercle  bacilli  msy  giv®  insist 
into  the  pa-^iogen®@i8  eesd  i^sunity  of  tub®rc\2losis<> 

Fro|iQ8ed  Course  **^,,^!?9ili?,?1?* 

I^tezraination  of  the  ch®sical  nature  of  substaac«»s  derived  frcm 
aisthanol  extract  of  ttibercle  bacilli  which  have  been  deaonstratsd 
to  play  a  role  in  specific  and  non-specific  resistance  to  experl» 
cental  tuberculosis  <> 


Rurt  B  included  yes  /x7  m  £J 


atrial  So«  mMii 
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_PBgt  3;     lB9aor«^  Assax^da  and  publications 

PublieatioBgg 

WiUi^^is,  Co  Ac,  Jfo.,  ana.  p..  j.  ^Dviboes     sti^lies  on  Fmctloas  of 
mHaaol  33C«xucte  of  lEub^jrcJbe  ^clllio     I.  Fraetion»  Which 
jBcsMwe  Be»i8tanc®  to  Infectiono     j.  ixp^  M»do^  U02981=1004, 
1959.  "^ 

tfilUaffiSj  Co  A^f  Jf.i     Studies  cm  Fractions  of  seith«»oi 
Sscferactis  of  ¥id>ercle  BaeiUi.^     11°.  foide  aod  Allergeaie 
Frop«rtie8  of  n^ctiezu  Ss^loyed  as  Antittib«rculous  VAeqinHo 
Jo  S3g?c  MBdc,  m,  i960,  in  press « 


lovo  1959  PBS-EH  1.  Laboratory  o;:'  ._. 

Badivid^;^  Pro^^eet  Heport        2.  Clinica.1.  Allargy 
CslsMar  fear  1959  3»  BS^  York,  le%r  7-^ 

Fao^eet^mMs     ^^ths^assis  of  iOisrgic  :^ce0ial!ss^elit5.8 

fflier  ljsvg@ti@B.t®gsg     las® 

®»t£l;     2 
Professioaalg     1 

Otters     1 

'Siis  study  of  t^e  j^ths^saesis  of  ail«:^c  eaeepljalos^Mtis  i:i    :■•  ■ 
taxied  out  at  ^®  Bs-s  fork  lMi^?©rsity  OoUeg©  of  Bi^dicin©  isa&ez-  ?30'a-:: . : 
Td.th  -a©  Hatiosal  Imtitiit®  ©f  AllstJ^?'  as^  lEfectiews  Dishes  (CoE-feJi, 
Serial  lOo  SA"43-m«l808  asd  SA-i^3-?H»3027)» 

.pgojeet  Siibtitl®  I;     Transfer  of  Allergic  EncejiialoH^elitis  by  Means 
of  Lyss)h  msd©  Cells 

To  transfer  allergic  encfs^^ltsisa.'elltis  frosa  diseased  aaimals  to 
liealtliy  aHisaals  "by  aisaas  of  Israaph  node  eslls, 

Mi5^ods^  B^ploygd; 

Aditlt  rats  are  iasHuaizod  talth  rat  centrsJL  rservoxis  tississ  eajul,a:_ 
in  FrevHd"s  ccasiplste  adjm'aato     I^iph  node  cells  ^  '^ich  are  kaoim  to 
traasfer  delayed  sensitivity  frcM  sensitized  to  normal  aniaials,  are 
then  trasiSf erred  frxm  these  iEMunisssd  rats  to  other  healthy  prepared 
recipient  rats.     Shes©  reeipieat  rats  are  prepared  so  that  they  are 
tolenuat  to  the  I^ratph  node  cells  they  3?ee®ive<.     ^propriate  coatroli; 
su?©  i^aplsyisd. 

Ms^lor  Fiadiags; 

By  this  H^thod  of  ^^aite  cell  t^^nsfer,  al2^rg5,c  saesphslDii^-slitiP: 
hES5  been  transferired  fr?3a  iasmaiaed  donors  to  M»n«>i2saunia®d  heaiti-^y 
adtilt  rats,  ^hich  -Ksere  amde  -l^lersat  to  the  white  cells  given  •'zhmyu 
AJ5  fe^  ss  lo"^  lymph  node  eells  trmjsferred  fixm  iBEmndsed  donors  t« 
•S^leraat  adult  rseipients  results  ia  th@  appearance  of  allergic  es,- 
eephaloHQrelitis  in  laore  thsa  30$  of  the  recipients*    By  contrast,, 
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the  apprtspriate  ojatrol  asismls  remaia  healthy.     Furthermor®,  neoiaatal 
recipleats  of  ceils  from  i^aunized  doaors  rea^n  healthy. 

Althoy#i  gtllergic  encephalcaigrelJLtis  eaauot  be  transferred  by 
isEname  serim,  FreiaM  traosferr^d  the  disease  to  corsal  aaismls  by 
creatJiag  a  parabiotic  relationship  bstt^san  iiaaunizsd  sad  aonoiffissuniaed 
ardiTO.18.     •Bie  succisssful  transfer  of  allergic  encephalcffl^elitis  fi?e^ 
diseased  feo  healthy  aaiaals  by  sssgaas  of  lyispi:i  nod®  cgru  alone  es«=> 
tablishes  the  role  of  -^lese  cells  ia  the  de-^elops^at  of  this  disease 
aM  the  iasportence  of  delayed  ©easitivity  in  the  jathogea^ais  of  this 
disease.     Ia  additioiij,  tte  Esthod  lAll  ^^cev®  applicable  to  the  study 
of  certain  other  diseases. 

Brpgosed^  Qovras  of  -fee  Projeet; 

To  continue  t©  etxjdy  •tdae  trsuasfer  isechaaism'to  define  precisely  tiie 

mx&Qt  coi^itions  ret^s^d  for  swceessful  transfer  o 

Brpjeet  Subtitle  Jli     'Sh&  Hefj^ctsriaess  of  Rats  to  the  BS'^elopserst  of 
AHez'gic  Eactgphaloa^elitis  Vten  Earposed  to  ttie 
Aatig©n  Early  ia  Life 

Objectives; 


TO  detersiae  ISie  dijratioa  of  this  refractory,  tolsraat  stst®. 

Methods  I^loyedg 

RatS;,  at  oae  day  of  age^  are  injected  ^th  100  3^&  of  guinea  pig 
spirial  cord,  or  with  100  sgm  of  guinea,  pig  kidney «     ¥hea  these  rats 
are  grotm  to  adulthood^  they  are  injected  with  spinal  cord  esiulsified 
ia  Freuiid''s  ccsoplete  adjuvant. 

mjor  Fipdiags; 

Of  that  group  of  rats  injected  v?ith  guiaea  pig  spinal  cord  at  one 
day  of  age^  only  one=>haLf  to  oae°third  develop  allergic  eacephalcs^yelitis 
aft®r  siibaequeat  injection  of  guiass.  pig  spinal  cord  eimilsified  ia 
Frexaad^s  coE^jlete  adjuvant.     "Bi®  adjwaats  were  iajected  -atea  th© 
rats  mtxQ  10,  l6,  and  22  >?eelES  oM.     By  c©at2?ast,  Idaat  g2»up  of  rats 
injected  id.th  guiaea  pig  Mdnsy  tissue  liiea  one^-da^'-  of  age,  imifonaly 
develop  allergic  ©ncephalfiSByelitis  folloiJiag  liie  injection  of  guinea 
pig  spinal  cord  ^mlsified  in  coji^lete  adjuvant  'shea  the  injection  is 
imde  at  the  tiass  the  rate  are  10,  l6,  or  22  creeks  of  age. 

Sl^nifieaace  to  the  Progi^  of  -yae  Institute; 

!Siis  experiJBent  d^asastrates  that  induction  of  isaiuaologic  refrac- 
toriness, or  tol©rsaee,  esm  b©  induced  to  an  anti^n  's^'hich  'K&©a  ia° 
troduced  into  an  adult  E^y  lead  to  an  autoiamsuae  disaase. 


°  3  -  Ssr-lBl  10.  BMID  °  Ikk 

liiitial  phase  of  the  work  is  concluded, 

Frojeet^^  ^Subtitle ^  III;     Re^isid'UGtioa  of  Allergic  Esee^aalos^litis 
in  Bats 

IJo  detenslne  ttiether  &  relapse  of  allergic  eacsphslssEerelitis  caa 
"bs  induced  in  rats. 

Advlt  rats  are  isaxsiised  with  spiaal  cord  emulBified  ia  Freimd's 
coa^jlet®  adjuvant.     Siey . su^ssoLi^atly  deirelop  allergic  eneephalojiQ^li° 
tis.     Baose  that  do  aot  sueeusS),  as^  al3j3wsd  to  reeover.     5&.ey  are 
then  injected  agaia  islth  the  aatigea  and  observed  for  reeurxeaee  of  the 
disease. 

Major  FJEdiaga; 

^ese  rats  did  not  develop  a  s^currsnGe  of  allergic  ensCThaloajyelitis 
when  injected  a  se^ad  tisss  %d1ii  the  satigea  ©sulsified  in  "adjinraat» 

Siffliifi^caace  to^  l^e  Pgo^raat^^^of  fee^^  lastitutg; 

iSie  data  suggest  a  'basic  difference  festweea  the  rat  aad  oVasr  species 
ia  regard  to  autoiiaHuos  tissue  damage.     iMs  study  ms,y  provide  iafoKsa- 
tioa  coae®2^aiag  deseasiti^-tioa  to  tisstj®  aatigeas. 

Pzs3|»ged  Cotarse  of  PK?j®ct; 

To  be  continxied. 
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pa£fe_B?     Eon&TSs:  A^^ardsp  sad  Puiblieatioas 

Pateraoa,  Pe  Y.s     Orgasi«Specific  TlBsm  i:®asa@e  Daducsd  by  Kfeaa^liaa 
l^ssus  Adjywaat  Essulsioaso    ^t     Cell^slar  aad  ffi®®r£tl  Mpeets  of 
the  Hypersessitivi©  states  (Ho  S.  l&vnsnc®,  Edit^ar),  Koeber^  ifev 
York,  1959,  PP  i!^9-503« 

Faterson,  Po  Yos     IJolersac©  to  tis®  i^ra2art«jg3Bdc  Activity  of 
Wsrvo\m  Tissmc     Saj     Es^risKsatal  "AUergie"  EsaeephalOT^litis 
(Mo  Wo  Kies  and  B.  Co  Alwrd,  JS-o,  ©iltjors),  !£fesa!ss,  SpringfieM, 
Ill»,  1959y  PP  '*i*i{-i^50o 

Paterson,  ?»  Y-s     Desigimted  Discussioa,  ^:     S^chaaisms  of  Hyj®r« 
sensitivity  (Jo  !»  Shaffer,  G,  A«  loGrippo,  aad  Mo  W.  Chase, 
Editors),  Little,  Browa  and  CoEpany,  ^>stoa,  1959*  PP  551»552. 

pE.ters@n,  Po  Yos     Trajasfer  of  Allergic  SSaceifealossQrelitis  in  Rats 
by  Means  ©f  lya^ih  !lode  Cells»     J«  Expero  l^do.  111  (in  press) o 
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Individual  Project  Hejcrt  2.  Office  of  the  Chief 

Calendar  Year  19^9  3.  Bel^sda,  Mfuryland 


Feurt  A 


Project  Title;  studies  on  the  Effectiveoess  of  Glycolipid  Fractions 
of  Tubercle  Bacilli  as  Adjuvants  in  BUciting  Disease 
States  Said  to  be  of  the  "Delayed"  Type  of  Hlypersen^^ 
sitivity 

Principal  Investisator;  Dr.  jules  Freund 

Other  Investigators;  Dr.  Sanford  E.  Stone 

Cooperating  UOites  Sone 

Ifen  Years;  Patient  Days;  HOne 

Votal;  1.0 
Professional i  ^66 
Other;  .33 


Objectives; 

To  study  the  effectiveness  of  tviberculo^^glycolipid  (wax  c)  as 
cdflpared  with  kilted  azid  dried  mycobacteria  as  an  adjuvant  in 
Inducing  allergic  encephalonyelitis  and  aspeznatogenesiso 


Guinea  pigs  vere  sensitized  by  injection  of  (1)  rabbit  spinal 
cord  or  (2)  guinea  pig  testicular  antigens  incorpoz«tad  in  con^lete 
paraffin  oil  adjuvants  containing  decreaeing  amounts  of  either 
tubercle  bacilli  or  the  "WSax  D"  fraction  (glycolipid)  frcn  tubercle 
bacilli.  !Ehe  threshold  astounts  of  Uax  D  or  tubercle  bacilli  necessaxy 
for  eliciting  eacephalooiyelltis  or  aspexnatogeztesis  or  for  sensitiza<= 
tion  to  tuberctilin  vere  determined. 


HtB  iainisum  amoimt  of  tiabercle  bacilli  required  to  induce  a8per=> 
aatogex^sis  vba  OoOl^  ssg,  and  of  Wax  H,   0°1  lag;  to  induce  ence|£ialo° 
layelitie,  0o02  ng  of  tuibercle  bacilli,  0.2  ag  of  Uax  D>  ISas  wlnimm. 
amotint  of  tubercle  bacilli  required  for  sensitiaation  to  tiiberculin 
mM  OoOOO^  B^i  of  Wax  J>f   0.2  tugo    ibese  data  indicate  that  7<?10 
tSioss  move  Wax  D  "Sum  tx&jercle  bacilli  ^ss  req;uiz^  for  Ind^scing 
allergic  ence|]haloB]yelitis  and  aspei^stto^nesls.  Since  Wax  D  is 
only  6=8^  of  tb@  vdaols  bacillus,  it  may  be  concluded  that  if  Wax  D 


-  2  -  serial  HO.  IHMD  »  Ik^-^k 


is  the  activ©  factor  in  inducing  delayed  hypersensitivity,  it  is 
6i^»l6o  times  Bora  active  -Kfeea  contained  in  thQ  aorcobacterium  tiaan 
s,l^r  isolation  emi  purification.     !lMs  consideration  is  not  in 
favor  of  but  does  not  exclude  the  ro2^  of  Wax  D  in  eliciting  hyper- 
sensitivity  of  the  dela^jrefi  type. 

Bigaifleaae©^  to  ^  ;a?.e^  I^^gs^^  of  1^^  Institute: 

^e  Kte^iasiiffi®  of  tti&  dslajfed  typs  of  h^^v@@nsX%i.-vlty  is  mb  «e21 
wfflderstood.     In  fflsmj  .delayed  typs  of  Teaetivity  jmaifesta  itself  in 
tlie  tuberc\iliB  reactioa  {h&th  3joeal  8M  systaoic)  and  rsactioas 
associatffld  ^tfe  certals  ©#ier  infectious  diseas®®,  taclisjllag  bs^«» 
c«liaeiSj  Mst€fplas2®sis^  saad  otter®.     In  additioa,  tMs  tj;^  of 
e^nsitivity  leads  to  laotli  ICHesO.  (sMn  test)  aM  syst^saic  s^^eetiOE 
of  tisswe  or  organ  gmffes,  ©ad  is  respossibl®  for  scealifid  eostact 
eczessass  ssA  "poisoa  ivy"  type  sklsa  reactioas.     E:s^!eriii^nts  coaceriied 
vlth  ■ysie  bsisic  aiechaaissa  ©f  delayed  S«y:^rsansitivity  say  oipea  sew 
roixtss  to  control  of  t^e  iSteiss^smm  la  ^m» 


Killed  aycobaet^xla  ps«@©nt  ia  S6ss>3^te  adjwwasits  "direct"  liiie 
InductioB  of  tSs©  decayed  type  of  hypersensitivity  to  ot^er  eaatigesss 
incor^^^aa  in  t&e  essslsiont     It  is  eTident  that  a  coiB^cqaent  of 
tSie  i^ool^cteria  is  reaj^saslble  for  "feis  action*     it""Ks"""1&eea 

cisda»sd  ^lat  lOxe  g^oreolipid,  "tfex  D"  1®  ISse  ©ffectiw  jmt®rial 
(^&lt©,  ^  al).    ^e  ej^rlasents  Just  described  cast  do^fet  v;pon 
tMs  elsiai. 

pgQ-twaed  CoiJgs®,  of  Projects 

!]Siis  project  b8.@  been  ter^^nated* 


Part  B  included  les  ^^  ISfb  /^ 
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F^t^:     Honors,  Awards^  and  Publi cations 

Honors g 

Eo     Special  Citation,  Allergy  ?toxanda,tion  of  Asserica,  JU\y  1959 « 

bo     Albert  Isslcer  Avard  for  1959>  ®ie  Alberfc.  and  !^ry  Lasker 
Foundation  and  Sie  Aa^rican  Public  Health  ^sociation.. 

Publicatioas; 

FreuQd,  J.  and  So  Ho  Stones     "Bie  Effectiveness  of  Tuberculo= 
glycollpid  as  an  Adjiwant  in  Eliciting  AUei^ic  Encephsio2oreli= 
tis  and  Aspematogenesis .     J»  maauaolo  82:560=567/  1959« 


3i^0I?u  mo.  0RP°2  Sarial  m.  smifD  -  IkS-^k 

lov,  1959                                           HiS»KIH  1.  I^toT&xory  of  Ise®k»o1o®'- 
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Calendar:'  year  I959  3.  Bsthesda,  Mai^laaa 


part  A 


Project  Title;  12is  Resietaace  of  Fetal  and  leonatal  Gonads  to 
I^smg^  by  Materoal  Saaamizatlon 

Principal  lavesti^tor;  Dr.  Philip  R,  B.  McMaster 

Other  Investigators;  Noae 

Cooperating  Itoits;  None 

Man  Years:  Patient  Days:  EOae 


Total:  1.0 
Professional:  .^0 
Other:  .50 


Certain  diseases  produced  by  aiito^isHn^ne  reactions  are  Isnorm.  to 
depend  upon  delayed  sensitivity.     Ifevertheless,  production  of  de» 
velopjssntai  anoasaHes    of  the  centj^  nervous  system  and  of  the  lens 
have  been  induced  in  offspring  anJJKals  by  inaamlsation  of  pregnant 
females »     It  'Has  iajportaat  for  fur&er  study  of  auto^iiSHune  tissi^ 
reactions  to  find  a  tissue  Imown  to  be  daa^iged  by  delayed  auto= 
sensitivity  in  the  adult,  yet  insensitive  to  daara^  by  circulating 
antibody  irrespective  of  age. 

Methods  Employed; 

Adult  female  Hartley  strain  guinea  pigs  vere  exposed  to  adult 
Eiales  of  the  sasse  strain  for  a  pejriod  of  one  loontho  After  this 
sating  periodj,  the  asalea  were  removed  aad  the  females  iasmiaiaed 
wiiii  testicular  tissue  emulsified  in  coaiplete  adjuvant.  Sae 
Mtthers  and  offspring  were  exasssined  for  -aie  presence  of  circulate 
ing  antilxjdy,  and  the  laothers  tested  for  delayed  sensitivity  to 
speisa  antigens.  ®ie  offspring  were  then  schedialed  to  be  sacrificed 
at  various  ages,  rangiiig  from  2  ireeks  to  I50  days  of  age,  for  the 
purpose  of  obtaining  sections  of  their  tissues  for  histologic 
examination  with  particular  reference  to  -ttieir  gonads. 

^SajQr  Findings  s 

HSie  appearance  of  those  organs  obtained  to  date  is  norzeal. 


Sisaificaace  to  the  Program  of  the  lastltu-i^; 

©lis  stud^  provides  for  futiire  ©jiperisiEntal  nork  aa  orgaa  ■^ich 
is  known  -fco  be  deuaa^d  by  delajred  axjtoseasltivity,  but  ^ich 
appears  totally  uax-eactive  to  circialating  autdbody  even  iHhen 
ejrposia^  occurs  at  a  very  early  age^ 

Pro|«>3ed  Course  of  Project; 

IKiis  project  vill  be  contiaued  until  30  male  offspring  of 
iKffiiuaiased  saothers  have  been  o^adned  aloag  with  an  eq.ual  nifflfljer 
control  off  springe 
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Part  A 


P^SGt^fitls;     BssEimochesical  Studies  of  the  Isoaatigens  of  Ssinas 

Priacipal  lavestlgator;     Dr.  Sheldoa  Dray 

Other  layesti^toys ;     !^ae 

ma  Yesixsi  F&tleat  l^ss     J^ae 

I^atel:     «.91 
Professionals     *25 
Other;     «66 

Pzp^ject  Deseri|yfeipn; 

ao     So  idsntify  liie  antigeas  in  serum  -ahich  induce  isseatibodies » 

13  o     To  st\My  -a^  eheBd.c&l  smt'ore  of  tliese  isoaatigeas. 

Mfthocls  Bsployed; 

&o     BasaaoeheiBieal  aamlysis  by  diffusion  in  a^ff'-gali  sis^le  dif= 
fusion  ia  tubea,  double  dlffiisioa  la  plates,  and  isanuao^ 
<jlsctrophoresi3 . 

tc     Passive  cutaasoiES  ajjaphyiaxiSy  t^a2Sd»>eel2.  hea^igglistiimtiOB 
aad  other  iasisujaolosical  tssts  for  anti'body. 

c»     Celltalosa  ioa-=®xchaisge  chr^satography  and  other  protein 
fractionation  and  pvirificatioa  i^thodso 

do     aone  ©leetsos^resie-o 

^^j|o£jaadi^8j 

ao     iCavesti^tioas  have  sho^a  that  ^s^Kjaents  of  sexu  f^a^  in^ 
dividiml  rablsits  are  antigenic  ia  certain  other  rabbits 
and  thiat  isoprecipitias  can  fee  produced  isSiich  iraact  ^th 
sensa  aatigeas  havic^  electr©ph©r®tic  sobilities  e©rres= 
poadiag  to  eXj^,  bsts^,  aad  g^saa  glGbulinso 

bo     Ssopreeipitias  use  in  agar  gel  isiaEuaochsaiGsl  anai^srsiffi  of 
1000  aor^il  sera  obtained  froa  sgr^eral  breeds  of  ^.bbits 
sho^j©d  that  -She  individual  rabbits  contain  one  or  iSiS  o^er 
or  botda  of  fejo  ^Esne.  g3.obiilla  aatigeiiie  specificities  ±n 
•feheir  sera  but  never  lack  both  ©f  -^esio 


Co     A  tMrd  gaasna  &iGtouJ,ia  iBi-.;\nxi^7x  in  rabbi t-s  hae  been  rovnd 
Sae  iaaaunocb-^iBical  I'^lationship  of  tMs  tJalrd.  aatigen  to  the 
previous  tiao  is  under  laves tigatioa.. 

do     Additional  expezlJEsnts  witii  eera  of  i«,tients  given  saveral 
subcutaneous  lujections  of  hta^ua  giassss.  globulin  failed  to 
reveal  ■&ie  fonaatiou  of  ieeantibodies  = 

Sigoificaace^  "^-,'^^,^  Profflraaa  of  ^@_  iBstitute; 

ao     Differences  in  serum  protsiae  be-U^sn  individuals  of  th«  sasm^ 
species  siay  be  of  genetic  and  ellaicsl  significance  siMlar 
to  that  of  tiie  blood  gixjupso     Tae  serum  isoantigens  asy  be 
in^licated  in  Bovm  of  the  \Hiesj)laimed  transfusion  reactions 
in  sian° 

bo     Serum  isoa^tigens  3s®y  b®  ^Jseful  In  the  study  of  "iiiBnune 
tolerance"  and  pesiiaps  gervig  as  a  saaseeimt  analagous 
experimental  model  for  the  study  of  supposed  tolerance  to 
Kx  aatigeno 

Co     Iscaatigens  deBonstrated  in  red.  blcjod  cells  and  lyiqjhoid 
cells  do  not  occur  in  solution  al"aiougb  isoantigens  present 
in  red  cells  have  been  extracted  asad  are  available  in  pure 
solution  o     ®ie  sej-um  pxtJteins  are  the  only  ones  kno\«i  thus 
for  T^ich  occur  in  solution^ 

do     Serum  protein  isoaatigeas  jaay  b«  ;^rfeicularly  suitable  for 
study  of  soiBe  basic  problssi^  in  iasBunology  concerning  the 
nature  of  antigen  and  antibody  ©iteg^  aatisejxS,city  of 
antibodies,  chsaical  structure  of  gaaata  globulin,  the 
antigen-antibody  reaction,  etco 

iyo|osed  Course  of  Projects 

ao     Chemical  characteri station  of  the  ^aaam  globulin  isoantigens 
in  rabbits  c     Beirelojasent  of  issthods  of  assay  for  each  of  the 
isoaatigeas  <. 

bo     Studies  on  the  chesaical  struetur®  of  ^ima  gJxsbulin  by  papain 
digestion  studies  and  ^uaiititativs  assay  of  auatigenic  sites  r 

Co     Search  for  additional  gaisss,  gloibxilin  isoantigens  and  additiosaj 
alpha  and  beta  globulin  isoantlgens. 

ci-     ^)eclficity  of  rabbit  isoantigsns  and  antigenicity  in  oth«='-" 

go     Isoantigens  in  o^er  species,  partictilarly  laice  and  n^a, 

f      iBo^itigens  in  other  tissues o 

:i..'.,;,iuded  Yes  ^^  m  [^i 
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Part  B;     Hoaors.  A'Hards  and  Publications 

Publications; 
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IJray,  gieldon  and  Young,  GoOoS     T«so  totigenically  Differeat  Geraim 
Globulins  in  Dotsestic  KabMts  Revealed  by  Isoprecipitiaso     Science 

iggaoas-ioss,  1959 
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Part  A 


ggp Jgot^  Title-,     JmrnosidnmsLcsX  St-ulies  on  Hugeaa  ^rmi  Mti^as  aad 
Antilsodies 

Princi|i8.1  layesti^tor;     Dr.  SlieMon  Dray 

Other  XB^estigators s     lone 

lam  Years;  ^tlegt^_^ys;     IlDae 

K>talt      .91 
Professional;     ,25 
capers     .66 

Fsrojeet  l^geriptiont 

Objectives: 

ao     idsntifie&tion,  f^raetionation,  purification,  ana  cheaical 
properties  of  antigens  in  htai^ffi  serusso 

b.     Slgnifieanee  of  servm  satigeas  and  antiljodies  in  disease. 

I^ggdg  :^i£E>loyed; 

a.     lEssuaochKEicel  ^aal^sis  by  diffusion  in  a^r»gel|  sissple 
diffusion  in  txib^s^  doxfijle  diffusion  in  plates ^  aM  issaxmO" 
electrophoresis » 

b=     C©llul£>se  ioa«»©xeh®age  charojssatogrsphy,  zone  electrophoresis^ 
and  other  Hstliods  of  protein  fractionation  and  pialflcatiOEo 

Co     Use  of  priisates  for  issainizatioa  ^th  hussBSk  serusa  aati^aso 

Ifejor  Findii^s; 

a.     P2fi2st©s  wers  selected  iter  ismiunization  with  htsmn  seruaa  aa= 
tigens  with  the  idea  that  a  closely  related  species  to  SHn 
M^t  yield  antibody  to  ccsjgjonents  of  imsmsx  eerua  r©t  readily 
obtainable  in  o^er  ^says,     Besults  of  preliminary  expaili^nts 
with  k  chiaipanaees  isEsnmiasd  wi-as  a  single  injection  of  htassn 
senaa  or  gasEim  globulin  in  co25)lete  adji295^at  yielded  t'.JO  iassua© 
sera  to  hucan  beta  globulin.     It  seems  Hkely  from  our  results 
that  chiispaaaee  ^sssm  giobijlia  ssey  be  antigeaically  identic,!  to 
h^sjffln  gaasaa  globulin.     Oafortuaateiyj,  facilities  for  further 
isaunisation  of  chiBipasisees  are  not  svailsbls  at  preseatj  this 
'mtk  has  bsen  discontinued  for  the  present.     It  is  hopsd  that 
the  study  wsy  b©  rssia^sd  in  the  near  futurs. 


■bo     ipaammizatiOE!,  ©f  1^+  Rhestss  saoateys  with  varioiis  antigeiis  frms. 
huaaaa  serosa  hat*  yielded  several  relativ@]ly  strong  antisers, 
tp  ssauy  coMg)©»@rit8  of  hisraai  senm  (alpha^  beta,  and  ^mm, 
glo'bulins)o     Sie  sKJst  striking  finding  s©  far  has  "been  -Hist 
9f  tws  antigenically  different  7S  hui^n  garasja  globulins  = 
®se@€  two  gaaaa  gtobijlins  ^^re  present  in  every  nomsd  s©i%S! 
tested  to  dat®^  but  the  possibility  ®f  gaimm  globulin  groins 
as  founA  in  th®  rabbits  is  being  e^^loredo     Moreover,  in  t^'e 
patients  with  aaaltiplfi  Bsyetosa  of  the  gaaasi  type^s  ve  fo-und 
■Qmt  one  patient  had  only  one  of  the  gaasna  globinlins  t^iile 
th®  ©ther  patient  had  only  the  other  gassm  globulin  o 

St^nificajaee  to  the  Progyaia  ef  '^g_jgg|jj^^s 

ao     Stioxild  ching)aazee  gaaaaa  globulin  b«  isstmnologically  coj^atibl® 
in  ffiaa,  iianiune  gaatoaa  globxjlin  prepared  in  chijagjanzeeg  laay  b® 
useful  f©r  theriapy  in  conmiction  with  infectious  diseases^ 
■^ere  csonvalescent  gaaEoa  gl0btali.n  is  not  readily  available  o 

be     ®ie  ability  to  distinguish  tw©  7S  ©aiiana  globulins  in  htamas 
and  -to  associate  the  presence  of  these  graaea  globulins  with 
aiultiplo  s^loaa*  provides  a  new  approach  for  studies  on  the 
aiechanisffis  involved  in  this  distaste 

Co     fh®  us®  of  prlniate  astiseriSR  for  study  of  other  anti^ns  in 
sensn  ©r  ajatigen©  in  other  tissues  is  a  broad  problem 
likely  to  reveal  antigens  not  previously  known » 

Proposed  Gourge  ef  the  Project g 

a  I     Continue  the  iaaBuni^atioa  of  prii^tes  with  various  fractions 
of  hxEoan  eenaa  and  to  study  •Qie  antigens  whj.ch  saay  then  b« 
detected o 

bo     Survey  30  multiple  nyyeloas,  s^tb.  (in  collaboration  with  Dto  John 
Ffehey^  Metabolism  Branchy  HCI)  with  respect  to  their  reactions 
with  laonKey  antiserum  to  norraal  Russia  globulin£o 

Co     Bmnunizatioa  of  n»akeys  with  nmltiple  ajyelona,  protein  to  study 
the  antibodies  produced o 

do     Study  fractions  of  hun^tn  serxsno 
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Project  Titlas     Genetic  stiidies  of  the  Isoantigeas  ia  Sertsa 
Princi^pal  Investigator;     Dr«  SielSoa  Dray 

Other^  lE-vestl^tojrss     lone 

l^n  Years;  Patient  ^^ss     ®3ae 

Tt>tal;      .91 
Professioiml:     »25 
Other:     066 

Froject  Beacriptioa; 

Objeetlyes; 

!So  steady  the  genetic  control  of  serusi  isoantigenso 


a.  ^^litative  tests  lisiiag  priisaxlly  a^u>g©l  aselifaods  for  the 
identification  of  isc^iatigsas  ia  families  of  rabbits  sad  in 
varioxis  isbljit  popxilations » 

bo     S«l®etive  breeding  of  rabbits  to  t©st  genetic  hypotheses » 

M^or  Findings; 

a«     Hesxalt  of  isanuiKSdieimicEl  asaslysis  of  sesu  frasa  335  offspring 
of  81  litters  ®3?@  consistent  ^th  ISxe  hypothesis  -Omt  the 
isoaatigenic  specificity  of  t«o  g^isEa  globulins,  RGG^I  and 
KSG«II,  are  controlled  "oy  a.  single  allelic  pair  of  autososBl 
gsnss  with  bolda  spscificiti©s  e:diibited  'oy  fee  hetero^gots. 
^©  three  ^netypes  H3s.y  be  designated   Yl/^If  ylXi^Tl,  BXi&^xi  yllc 

b.  As  of  now,  IC^  dojEstic  rsbbits  of  asore  than  I6  breeds  h&Y® 
been  typed  aceordiag  to  their  gaasaa  globulin  isoantigeas;  61 
^-ere  type  B3G«I,  7^9  wx«  RGG-II,  and  I9S  i»«rs  HQG-l/^IG°2Io 
Sie  gene  fSrequency  vaaried  considembly  "Kith  the  colony  tested^ 
on3y  a  few  colonies  showing  a  sigaificant  frequency  of  "^e  yl 


Co     ^e  sera  of  27  cottontails,  2k  jack£«bbits,  2  snowshoa  hares j 
and  2  pikas  were  -feested  and  fovmd  to  have  nellfiier  E^l-I  nor 
BGG°II»     ^us  it  appears  that  these  isoaatigess  are  g®n«s 
specific « 
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do     A  thiM  gsyoaoa  gXob\xlln  iigoantig@n  has  beea  found  idaich  has 

"been  corralated  to  the  prfssenog  of  HGG-I  indicating  that  RG&=I 
and  aGG°III  xnust  he  controlled  by  the  §an»  allele  or  twa  closelyo 
link<sd  alleles  o 

@o  A  fourth  gasma  globiilin  Isoantlgen  is  under  iav«sti|:gation  ^ich 
appears  to  he  contralled  hy  genes  at  a  different  locus,     . 

Significance  to  '^g,  Pgpgg^^^^^faQ^^stituteg 

ftc     !D9  knov  tiae  genetic  aechacissR  for  the  control  of  isoaatigens  is 
essential  for  the  usefulness  of  these  isoantigens  in  studies  of 
basic  ismuaology  and  hypersensititntyo     ^e  jaalecijles  having 
antigenic  sites  under  the  genetic  control  postulated  are  soluhie 
proteins,  aainely,  gaasaa  gl^huUnso     Soiae  of  Ifijese  jaoleeules  /my 
also  reset  as  antibodies o     AB  antigens ^  p3?ecipi table  by  anti---~-    - 
they  should  bs  siibject  to  fuantitative  estiraationo     Moreover 
■^ese  laolecoles  aay  be  expected  to  pass  thwjugh  materasti^feV^. 
barriers  o     Bjxjs,  -fchis  iBBEunoehefflieal  genetic  system  usy  be 
xmifuely  suited  for  stwdies  of  &sim  basic  problems  in  lEsuuno  iJDog.y , 
hypers©nsitiv1.ty,,  emhryologyj,  aM  protein  chemistry = 

froposed  Couree  of  Project; 

ao     1!©  sstftbHsh  a  source  of  rabbits  of  the  ^xree  laaowa  saasraa^giobuUn 
types  so  that  they  ssy  be  available  for  other  studies « 

bo  »  study  the  genetic  control  of  new  gaii!iiKi<=globulin  isoantigerw . 
Tt'S  prelisaiaary  finding  that  alleles  at  ajore  than  one  locus  7(is.y 
eoatral  g^!EBa=globulin.  isoantigenic  sites  has  em«Joura^ed  f\»"lb.er 

.e;an®tie  stridieso 
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Part  A 


project  Titles     implication,  of  gsnaa  Isoaatigen^Isoaatibodj'-  Syst^is 
to  StwSies  in  Basic  Saeasolosr  and  gypei^seasitivity 

Frineiyal  Xnvesti^tor;     Dr^  Sieldon  Bsray 

Other  Investigators;     Hone 

mn  Years;  Patient  I^^sg     l^ne 

IJotsl:     o91 
Professionals     .25 
Others     v66 

Project  Dggcgl|yfcioa; 

Objectives; 

ao    To  apply  ^©  sensaF-iso^atigga-ie^atilJody  system  Ut  probl^s 
ia  basic  iaasamology  and  hys©rssnsitivity» 

bo     '2&e  fiapst  sadh  study  has  beea  to  imr®sti^te  12iiS  qiaestion  as 
t9  ^iie^^er  Idie  Iscaatigeia®  ^«5\sM  be  useful  ia  the  sti^  of  so» 
callsd  "iBsraxe  tolsraace"  or  "ijmasi©l0giG  tajr^spoasiveEtess." 

Ifethods  EBgloyed; 

ac     Selsctiv®  breeding  of  rabbits  on  the  b^is  of  koami  genetics 
of  @sss^«gl0btslin  isc8ntigens« 

b«     B^tBioch@aic@l  ais^iods  to  €rval(2ate  produeticm  of  isca&tib<»iies 
8x^  presence  of  iso£^tis@nso 

Co     Qsaaatitative  «^s^  of  ist^ntigens  by  a^r«^l  ra©ths»a©o 

g^.)or  nndisttgs: 

ao    i^siaits  of  pffeliMnary  esperissents  si^©sst  ^at  "i^ikisiolo^c 
issresponsivs^sass"  to  s^ssa^glsbvslla  ic^satigens  Esy  be  iad^jsed 
ia  «sbbit  offfepring  ia  the  fteHesing  tmys^    ©i©  offsprissg  say 
be  @:^iOsed  to  t2ie  "foreign"  isosatigen  mturaiay  during  pr©g« 
maey  as  a  res^t  ©f  tSie  "fereiga"  isfiaatigea  of  the  Esl^er 
passing  throat  "^le  Hataraai« fetal  baaraler.    ^Sie  offspring 
!sty  also  be  exposes.  agtiflciaHy  by  tssasfusioa  of  the  ao^sr 
td.^  taie  "foreign"  i^iaSgea  d^ag  ^s  last  ^«©k  of  pre^aacy,, 
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!2he  dxiXBtioa  of  "iasaamologic  laarespoasiv^ness"  is  at  least 
seven  or  eight  SBoathsi  isoae  of  the  offspring  imder  iaves» 
tiga'cion  hsve  as  yet  produced,  detectable  isoaatlTsodies . 

of  -th®  Institute: 


"iBEJauiiolsgic  lam^s^nsiveaess"  has  beea  one  of  the  a»st  interest^ 
ing  probl^Es  in  hypersensitivity  during  "fche  last  fe^  years  as  a 
resxalt  of  new  develojsaen'bs  ia  om*  Imowledge  of  tiss\s  graffeing* 
ShouM  the  isoamtigen^isoantibody  system  Tse  effective  in  the  ia^ 
duction  of  "tolei^mce, "  this  systesa  aiay  very  ^^H  he  afflst  suited 
for  a  study  of  soBse  of  Idae  basic  Esechaaisasis  involved  ia  "-fcolezuace." 
iSie  isoantigen^isoantibody  systea  has  "tiie  advantage  tiiat  one  Bsy 
w>Tk  wi-^  soluble  pi^teins  (rather  than  tiosue)  and  vith  the  pre^  . 
oipitating  antibodies  (rather  tiisn  tissue  rejection). 

Proposed  Oourss  of  Project; 

a.  Ooatinue  the  study  of  "iaasunologic  unresponsiveness." 

b.  COEsj^re  antibody  production  in  rabbits  of  different  gajssa^ 
globulin  types o 

e»     Study  iibe  biological  effects  of  isoantigea»is<^atibody 
2?eactions  in  yivo;     Serisn  siclmess,  Arthiis  reactioas,  etc<, 

d.  ^mthesis  of  ggssna  globulin  in  the  fetus  and  ziewbom. 

e.  Use  of  isosntisens  as  cell  isarkers  in  studies  of  delayed 
hypersensitivity . 
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Part  A 


Project  Ti'fele;  Basic  Stxaiie®  on  th©  Cellulssr  Localimtion  of  Aatigeas^ 
Aatilx)dies,  and  Other  Substances  "by  the  Fluorescent 
Aatilaody  Tachoit^J®  and  Fluoresceace  Microscopy 

Principal  lavestisator;  Dto  John  Eo  iJobie 

Other  lavgstig&torss  Dr«  Jules  Freimd^  Project  Subtitle  I,  AatiTaody 
Formation  ia  Seonatal  Rabbits 

Cooperating  tloita; 

Project  Subtitle  II  -  Brso  Robert  Ao  Ifilch  and  R,  Ao  Jtobinsoa, 
Departaisat  of  Orthopedic  Surgery,  Johns  Hopkins  University  Hospital 

Project  Subtitle  III  »  Dr.  Henry  Kc  Beye,  LCI,  Serial  No.  MIAIB  «  19C 

project  Subtitle  IV  »-  Dr^  G.  Robert  Coatney,  LK!,  Serial  ^.  NIAID  =^  130 

Project  Subtitle  V  -  Mrs «  Eleanor  J.  Tobie,  LPD,  Ssrial  Ko.  KIAID  »  123B 

Man  Years;  Patient  Says;  KOne 

Total:  3o25 
Professional;  1.25 
Other:  2e0 

Project  Inscription; 

Project  Subtitle  I:  Antibody  Foxijation  in  Kieonatal  Rabbits 

Objectives: 

To  i»rfo2m  sttidies  on  the  types  of  cells  involved  in  antibody  fon^^ 
tion  end  to  deteKuisae  the  capacity  of  niK>nai^l  aaimals  to  syathesize 
antibody. 

listhods  Eaagloyed: 

Neonatal  and  adult  rabbits  have  b<sen  given  a  single  injection  of 
bovine  serum  albumen,  crystalline  egg  albumin  or  Killed  tyji^id  or<= 
gaaisms  into  the  footpad.     Ihe  axjdisals  v^re  bled  frequently  aud  checli®d 
either  by  the  sensitive  Boyden  h®sagglutination  or  agglutination  test 
in  a  effort  to  detenaiae  the  earliest  time  at  vhich  circulating  anti~ 
bodies  first  appear.     In  certain  aaiamls  lymph  nodes ^ssre  reasoved  aad 
the  node  fluid  tested  for  presence  of  antibody. 
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mjjOT  FindiBtgs; 

Heonatal  anixosls  given  a  single  infection  ©f  antigen,  vi^out  th®  ad^ 
dition  of  acUiiwants,  felled  to  produce  aatibodies.     I^msih  nodes  were  not 
exMsiioedo     'JSi®  following  resiilt©  refer  t©  animale  #iich  were  Injected 
with  antigens  c<Kablned  with  adjxrmntso     Fr^sjuent  aatilsady  titrations  on 
the  neonatal  aaiimls  injected  ©nee  showed  timt  ia  earn  of  the  rabbits , 
antil!Odi«a  in  tlj®  "blood  plasHsa  "becase  dsnsonstmble  in  less  than  1  m>nthg 
^11®  ia  smrn  only  &ft©i'  2  or  3  montli®o     Subseqii^ntlyj,  th®  titers  rose  as 
in  priaaary  iasauaiJEationo     C5a«  of  the  interesting  finding®  wsus  that  in  a 
few  aniaals  6  to  10  w^sks  after  injeetioa^  th©  draining  lymsph  nodes  were 
large  and  cy©tie|  and  the  fluid  p^r  ad.  contained  asore  aatilsodies  tten 
the  ©sruEio     In  several  aniseals  m»  aatiljody,  as  de-feeMdned  "by  iSie  Boyden 
HeBKigglutiaation  Stest,  ccwM  be  dea»netrat®a  in  the  sertaa  in  spite  of  the 
presence  ©f  antibodies  ia  the  cystic  fluid  of  the  l^rjaph  node.     When 
of  iiie  rabbits,  several  ^^eke  afijer  'febe  first  injection^  received  a 
8®coDd  injection  of  the  antigen^  they  gav®  a  characteristic  primary  ajod 
other  rabbi'fcs  a  characterlatiG  secondary  response » 

3ignifici^c@  to  laie  Froff-am  of  ^  the  Ijistitiiteg 

A  study  of  the  nature  of  the  aatibodj-  response  in  neona"tel  aniE&ls 

Bay  lead  to  a  better  understanding  ©f  th©  reasons  for  Jjaauaslogical  im= 
maturity  ia  the  infant.     The  inflwenc®  of  m^e  upon  antibody  fonBation  is 
an  Saiiportfflat  factor  in  the  capacity  of  infanta  to  be  actively  iffiomnizado 

Proposed  Com'se  of  Projects 

Because  the  foHoation  of  antibodies  in  neonatal  rabbits  as  coffi^r^d 
with  adults  is  very  slow,  there  seems  to  b®  a  b®tt©r  opportiraity  to 
stxady  th®  cellular  aspects  of  antibody  fojsmtion  in  ^e  neosmtal  aaiusalo 
Therefore,  the  studies  will  be  contiat^d  aloag  these  lines c 

Project  Subtitle  II;     Localiaation  of  the  ^tracyclines  in  Bone 
Foliations  Associate  with  Certain  Tuseors 

Objectives g 


'So  detenaiae  the  specific  sites  of  depoeitioia  of  the  tetracycline 
antibiotics  in  the  abnormal  bone  forjMtion  of  varloiis  turaorse 

l^tlioda  aa|)3^yedg 

Tuafflr®  were  obtain&d  iasnedlatei^  affeer  tiieir  ©ssision  frcM  patients 
^o  had  previovisljr  been  adsniniatered  tetracycline »     ®ie  speciassens  were 
quick"  frosEfin  and  thin  fr®^=fix>z@n  sectioiis  of  ^<&  tuDsors  ^i^re  cut  ia 
a  C3pyoBtat.     Localisation  of  the  flvjsrescent  tstracycliae  in  the  bone 
formations  was  accoa^jlished  by  fluorescence  Mcroscopyo 

M&4or  Findings 

The  microscopic  localisation  of  -aae  tetracycline®  has  been  di0« 
covered  in  the  l«ae  foniMitions  assoclat-ed  with  a  variety  of  tumors 
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Incliidlng  osteogenic  csrcoma;  cboMxoaarcan&f   and  osteochondr^na. 
52ae  tetracyclines  were  deposited  in  aeviy  proliferated  end  not  in  old 
^fell'»established  ■bone..  It  ^as  obe^rv^  tliat  in  az-eas  ^iiere  •&© 
calciiaa  salts  recently  had  been  Isyed  do«a,  i^e  tetracyclines  wgre 
deposited =  It  is  stsggested  that  the  deposition  of  the  tetracycline 
in  bone  arises  frcm  a  cos^lex  interfacial  interaction  i^iich  involves^ 
presumably,  the  four»ringed  naplithacenecarboxaiaide  nucleus  of  the 
dru^,  calcium  and  the  organic  matrix  of  nevly  proliferated  bonso 

Slgoificane®  to  the  Frograia  of  th@  Xastitute; 

23ie  precise  localization  of  the  tetracyclinss  in  the  bone  form.'^ 
tions  associated  with  certain  malignant  tuoars  vould  seem  t©  offer 
tjiierapeutlc  possibilities.  Ibe  selective  deposition  of  ^ese  anti<» 
bioties  also  provides  an  excellent  seaas  vAiereby  histological  evidence 
of  specific  biological  processes  in  bone  siay  be  obtain^  c 


lUxs  studies  on  the  localisation  of  t^e  tetracyclines  in  the  abnozisal 
bone  of  txanors  have  been  concltxi^  and  t&e  res\ilts  are  in  preparation 
for  publication. 

Localization  of  Pilsa*ial  Wosas  by  Pl^Mrescent 


Objectives; 

To  devise  a  diagnostic  sse^od  hereby  aubcutaneoiis  filarial  ^onm 
can  be  localized  by  fluorescent  s^thods  after  the  administration  of 
tetracycline  and  to  detez^ne  the  cellular  localization  of  the  drug 
Klthin  ^e  vozmso 

Methods  EP^loyed; 

A  patient  with  siabcutaneous  migrating  filarial  wonns  (probably 
Loa  Ipa)  vas  given  tetracycline .     T«enty<°four  hours  later  the  skin 
of  t^~patient  was  sbliHulated  with  ultra-violet  light  and  the  worras 
localized  by  i^elr  specific  yellow  fluorescenceo    A  dog  infected 
with  the  heart  worm  Dirofilaria  iiBmitig  ^ias  given  tetracycline  c 
Ssisples  of  blood  were  taken  and  examined  at  fluorescence  inicroscopy 
to  determine  the  uptalse  of  the  antibiotic  by  the  iaicxx)filariae. 
^e  aniioal  vas  sacrificed,  ^e  adult  vonas  recovered  and  fresh« 
frozen  sections  prepared.     Localization  of  the  drug  in  the  yforms 
1^8  accoB^lished  at  fluorescence  microscopy. 

^Sajor  Findings; 


A  patient  i^itb  subcutaneous  migz^ting  filarial  vonos  (probably  Loa 
laa.)  ^08  administered  tetmcycline  and  the  voxns  svibse^uently  localized 
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"by  stiffiulating  thoB  skin  with  ultravioiet  light »     laie  worms,  as 
strated  by  their  yellow  flvsorescence  under  the  skin,  •msn  observed  t© 
iBSive  ftem  one  3jocaMon  to  arsother  over  a  period  of  hours »     It  was 
sjgoarent  that  the  worms  selectively  took  v;^  n©re  tetracycline  than 
the  gurroundiag  tlsswieBo     In  an  effort  to  detersaine  the  Iscolizatlon 
of  the  drug  vithin  an  adttlt  filarial  wojm,  a  dog  infected  vlth  Dir©'^ 
filaria  iaanitis  tms  administered  tetracycline »     Bie  adult  worms  wire 
recovered^  fresh-frozen  sections  parepered  and  hy  fluaorescent  methods 
the  drug  fotind  to  he  localized  throu^oiit  aiost  of  the  internal  organs 
of  the  vonm  inclvsding  the  uterus  and  it©  contained  enibryoso    ^ere 
VRS  no  drug  in  the  cuticle  of  the  wona..     Also,  it  was  desaonstrated 
that  the  drug  was  deposited  selectively  in  the  laicrobilariae  of 
So  ingaitis  taken  frcaa  peripheral  blood « 

Significance  to  the  Pro-am  of  the  Institute; 

fhe  ability  t©  iotcalize  migrating  subcutaneous  filarial  worn©  by  a 
siisple  fliKsrescent  method,  may  lead  to  a  practical  diagnostic  method  <, 
!Sie  selective  deposition  of  the  tetracyclines  in  filarial  worap®  opsns 
Ti^  the  possibility  of  preparing  certain  drug  complexes  for  therapeutic 

trials  c 

Proposed  Coxarse  of  Project  g 

Tbs  ejqperiments  on  the  localization  of  filarial  wDrms  in  human  sub= 

,j®cts  by  fluorescent  methods  will  be  e^qpanded  to  include  other  worm 

infections o 

Fro ject_  Subtitle  IV g  Fluorescent  Antibody  Studies  on  Maleola  Parasite® 

Qbjeetiv@as 

To  specifically  stain  loalaria  parasites,  by  fluorescent  antJ.body 
inethode,  for  the  rapid  examination  of  smears  by  an  automBtic  scanning 
microscope  o 

l^fehoda  Efl^loyeds 

totiseinaa  against  Plaamodium  "feer^ei  will  be  produced  and  its 
globulin  fraction  labeled  with  "fluorescein  iaothlocyanate-.  After 
the  fluorescent  antibody  is  applied  to  blood  smears,  the  specific 
fluorescence  of  th©  malaria  parasites  will  be  observed  in  the  fluores- 
cence microscope  o  If  the  e3^»eri:Mfnt8  ar®  successful,  the  fluorescent 
antibody  technique  will  b®  applied  to  hvanan  solaria  preparations  o 
With  the  aid  of  an  automatic  microscope^  equipped  with  a  photoelectric 
cell,  rapid  scanning  of  slides  in  large  scale  malaria  surveys  may  be 
carried  outo 

Ife,jor  Findings  g 

Preliminary  invgstigations  on  deheBKjglobinlzed  thin  and  thick  films 
®-  I^ffBO^^^  berghei  observed  under  derk:K,eld,  visible  light  illufflj.na« 
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tlOH;  have  desiusi^strated  that  the  is^JLaria  i^z^si'tos  are  conspici20ii8ly 
and  distiaetly  visible »     la  order  to  obtain  isalaria  parasites  free 
fsGiai  Biovise  r@d  cells  ^  antibodies  against  aK>\aee  red  c^lls  in  high 
titer  have  been  produced  in  rabbits »     By  l^eaaselves  these  findings 
are  not  of  sajor  significance,  but  in  viev  of  the  signific^iee  of 
the  project  of  ^ftiich  they  exz  a  part,  they  seem  to  be  worth  aasa° 
tioning. 

Significance  to  the  Program  of  the  Institute; 

'She  fluorescent  antibody  studies  on  inalaria  couM  lead  to  a 
siethod  hereby  hundreds  of  imlaria  smears  covild  be  scanned  in  a 
single  day.     «Sils  wouM  be  of  gr^it  iBipartancsin  connection  wi-tti 
the  program  of  worldwide  sialaria  eradication. 


'S^e  flt;iorescent  antilx>dy  studies  on  loalaria  will  be  continued 
along  the  lines  outlined. 

Project  Subtitle  V;     localization  of  TrypanosoaBa  rangeli  in  ^ae 
Xnsect  Bost 


To  determine  the  organ  localization  of  TrypanosoasB  rangeli  in  the 
j.nsect  host. 


Frssh=>f3ro2en  sections  of  the  triatoaies,  which  serve  as  the  insect 
host  of  TiypacoaogB.  r^ageli,  are  being  prepared  and  the  organ  locali<° 
zation  oir'l^e  irypanosoi&ee  accongilished  d\a:ijig  different  stages  of 
its  cycle  in  the  insect. 


In  fresh-frozen  sectiona  of  the  insect  host,  Hhodnius  prolixus. 
Idle  flagellate  (Kypanspm  rangeli  has  been  localized  in  the  sali° 
vary  glands. 

Significaace  to  -Hie  grograai  of  taie  Institute; 

IStxe  successful  localization  of  Tryxanoso^t  rangeli  in  fresh, 
fti3zen  sections  of  the  Insect  host  oi^ns  ixp  the  possibility  of  the 
precise  localization  of  other  infectious  agents  in  arUaropods. 


The  localization  of  Trypaaaosoaaia  rangeli  in  the  insect  host  vill 
be  stTidied  during  the  different  stages  of  its  cycle  in  the  ar^iropodc 
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Part  A: 


Project  ^tle;  studies  00  a  Hew  Mazjifestation  of  "Delayed"  Type 

Hypersensitivity:  Heajorxiiagic  Reactioas  in  Guinea 
Pigs  Sensitized  to  OvaToumin 

Priaci;pal  Investi^tor;  Dr^  Saaford  H»  Stoae 

Other  investigatorB;  Dr..  Jules  Freuod 


Clinical  Pathology  Depairtasent,  Hemat-ologir  Service^ 
Dr»  George  Brecher 

ISmi  Years;  Patient  3Days:  llone 

T©t=al:  1.16 
Professional:  »83 
Other t     .33 


To  stidy  t^e  mechanism  and  sigaificance  of  a  new  zsmifestation  of 
"delayed"  hypersensitivity,  naaely  the  heaorriiagic  reaction  in  guiaea 
pigs  sensitized  with  paraffin  oil  adjuvants  containing  mycobacteria. 

Methods  Sjroloyeds 

Guinea  pigs  actively  sensitized  by  injecting  egg  albumin  incor» 
porated  in  paraffin  oil  adjuvants  containing  %cobacteriuBi  tubereu^ 
losis  var.  hominis  (Strain  "J&aaica  22"  }o  ©us  aassive  heiEorrhage 
occurring  at  the  site  of  subcutaneous  injection  of  large  asEounts 
{30  mg)  of  hoaiologous  antigen  in  sensitized  guinea  pigs  serves  as  tlia 
e:cpsrlioental  zaodelo  iSie  effects  of  varying  the  dose  of  nQrcobacteria, 
sit©  of  sensitizing  injection,  strain  of  guinea  pig,  and  aaiount  of 
antigen  in  the  eliciting  dose  were  studied.  Purfeheii2»re,  the  hesm.^ 
tological  changes  (t^te  blood  cell  counts,  platelet  counts,  hezmtocrit, 
and  hesoglobin  detensinations )  and  the  histological  observations  of  the 
hescrrhogic  reactions  vere  described  <> 

^Jor  Findings; 

^e  siassive  hezoorziiages  in  the  akia  and  suibcuttaaeous  tissue  of 
guinea  pigs  sensitized  wi-Ui  egg  albumin  iacoipojrated  ia  water^ia-oil 
adjuvants  containing  mycobacteria  failed  to  occur  in  guinea  pigs 
sensitized  by  ^e  iiajecticn  of  egg  a33>utiiia  in  oil  at  oae  site  asd 


-h;?jj(f£;jf^- 
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laie  agreobaeteria  ia  oi2.  at  a  reasote  site.     QSils  infiicatss  tlaat  th© 
presence  of  killed  txiberca^  bacilli  at  the  site  of  iajectioa  of 
aatigea  is  essentfial  for  ths  s^jdificatioa  of  the  process  of  seao 
sitizatioa  soajaifestsd  by  hemorrliage  and  llniss  this  Esmifestatioa 
to  reactivity  of  the  "fielesred"  typ©,  i.e.  hypersensitivity  associated 
i-rith  the  ti.1iits  cells  rather  liiaa  the  senaa.     H^/Ttisy  guinea  pigs 
(raadsm  bred)  ifere  rmre  sijsceptiljie  than  Straia  13  aad  strain  2  giiiaea 
pigs  and  rsq]ui2?sd  ia  the  order  of  50  tissss  less  Esyeobacteria  for  salni» 
a^  seasitisation.    Stesales  are  loore  sxseceptible  than  Bsalas. 

Systemic  reactions  occur  after  subcutaaeous  challenge  ia  guinea 
pigs  sensitized  to  egg  albiaoin  vith  or  ■aithout  a^colmoteria.    'Sher© 
is  s  sharp  decrease  in  msssbers  of  platelets  in  both  groi5|)s  of  aniisals^ 
so  that  15ie  heasorrhage  seen  oa3y  in  those  sensitiaea  VBing  ssycobactsria 
iavolvea  an  additional  factor  which  is  probably  inherent  in  the  eosdi=> 
tion  of  "delayed"  sensitivity.     Histologic  sections  from  hsssivms^c 
Bites  are  clearly  distinguishable  ficom  those  from  aniBsIs  t^idi  ^}©re 
sensitized  ^thout  aycobacteria.    53ae  latter  res^able  sections  froisi 
c3^^sic  .Arthus  reactions  ^shile  the  h(saors4<agic  sites  showed  jssinly 
extrsvasated  v^d  blood  cel3^  in  very  large  asnounts  smd  disrupted 


Slgnlficaaee  to  taie  geogz'am  of  the  Institute; 

IF&e  delayed  type  of  hypersensitivity  to  soloble  proteins  is  not 
easy  to  demonstratSp  especially  in  anisaals  i^ilda.  hsve  circulating 
^atibodieso    ©le  heiffisrziiagic  reaction,  ^Mch  is  clearly  different 
from  Arthus  reactions  on  a  gross  arsd  histological  level,  b©e<s^s  ® 
tool  for  the  stxsdy  of  iSx&  "delayed"  type  of  reactivity  in  aaii^Xs 
T^hldh,  have  or  do  not  have  coacosaitaat  "iisiediate"  type  of  sensitivity = 
!Sae  signifiGaace  and  nsechanism  of  "delayed"  type  hypersensitivity  jsa,y 
be  e^lored.     Furtheraore,  a  relationsliip  betssen  the  hesjorEhagie 
reaction,  the  Seh^^rtzasan  reaction^  and  certain  obsexjre  ha^rrhagic 
phenicsie33a  seen  in  ma  is  indicated,  and  a^y  be  invest i^ted  usisg 
i±i.s.  experimental  iaode. 


!Eh©  si©2ifieaace  of  the  hsH©3rrhagic  reaction  as  a  isanifestatioa  of 
"delayed"  type  hypex^easitivity  Hill  be  furrier  e:!^lored. 
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Project  Title;     The  Relatiooship  of  Delayed  and  Iteediate  Hyj^r- 
sensitivity  to  Allergic  ^Ehyroiditis 

Principal  Investisators     .Dr.  PhiUp  So  Bo  McMaster 

Other  Investi^tora;     NOxie 

Gooperatiag  Utaltss     Kone 

mxi.  Years?  Batieat  Bays;     KOne 

!rotals     loO 
Professional:      ^50 

Others     o50 

reject  Description g 

Ob^activegg 

To  deterEdne  the  relative  iiaportance  of  delayed  and  iEEnediate 
sensitivity  t©  tOayroid  extract  in  the  prtjduction  of  sLllergic 

thyroiditis o 

Methods  Sgrplpyed; 

Two  groitps  of  strain  13  guinea  pigs^  one  iEsaualzed  with  the  aid 
of  coK^dete  adjuvant,  the  other  with  the  aid  ©f  in«aii5)lete  adjuvant. 
will  be  cossgpared.     ISie  develspsent  of  circulating  antibodies^  delayed 

sensitivity,  and  allergic  thyroiditis  in  these  t^o  groups  of  anixBalB 
will  be  f©ll®¥®do     Particular  eagphasis  will  be  placed,  upon  the 
relationship  of  delayed  sensitivity  to  the  development  of  the 
disease  o     Once  this  aspect  has  b@iga  cos^pleted,  att^i^ts  to  trans*- 
ffer  this  disease  freai  iassune  t©  ns>n-=ismxm  animals  will  be  asad©  with 
leukocyte  traasfers,  and  coaa^iared  with  th@  effect  of  siaiilar  attes^ts 
to  transfer  the  disease  %*lth  a^atlserso 

mSor  Fiodiags; 

Several  small  groups  of  animals  have  been  iftjected  with  ths 
antigen  emulsified  in  c«aiplete  or  inojsisjlste  adjuvazito     'Bm  anti= 
genie  dosage  has  been  varied  t©  deterssine  the  most  effective  4os®o 
'She  appearance  of  de3a,yed  seiisitlvi'^  in  these  eosiimls  has  thus  f<9X 
corrffilated  vith  tfe®  devel^psueat  ©f  1^.®  disease  :> 


Sigal.  1*1  canoe  of  the  Project  to  th@  Institute's 

^is  pixjject  aay  establish  the  losportaac©  of  delayed  sensitivlfcy 
ia  tile  developsneut  of  aHergic  thyroiditis « 

Fropoged  Course  of  the  project g 

Xt  is  proposed  to  continue  the  york  at  the  naximum  aatigenic 

stlffiititis  t©  extablish  vhe^er  or  aot  ther®  is  a  real  coirelatioa 
betwis«n  the  dev^Xopoient  of  delayed  sensitivity  aad  the  developmeat 
of  the  disease- 
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part  A 


FTQject  ,1!itlfeg     FractioaatioB  and  %eclfic  Purification  of  Antibody 

principal  Invgsti^tors     Drc  Wilton  Ec  Vsnaier 

oyier  invgstigatQyeg     NOns 

Cs>0|)@it3.ting  Ifaits  g 

1.V     Tfe®  portion  ©f  this  wsirk  involving  tJie  specific  pijirifi cation  and 
fractiorsation  of  anti  arsaMlic  acid  aatibody  toy  the  tsss  of  solid 
adsorbentg  (araaailic  aeid  coi^led  to  c©11u19s<e'|  is  being  carried  out 
in  joint  soila'boration  with.  Kto  Jean-Marie  Dubert  of  the  ffesteiar  In- 
stitut©^  presently  a  visifeing  research  wj>rker  in  Professor  Ray  Owen's 
insiunolo®r  gsroigp  of  the  Divieion  of  Biolo^,  California  Institute  of 
^chnolo|0ro 

2»     "El®  specific  adsorbent  used  in  thig  study  and  the  isethods  for 
ite  pr«pa3fation  wsr«  developed  in  oiar  iuminochaaistry  group  of  th® 
California  Institute  of  Techiaology  by  Dr..  William  P=  BiryHQ  pr@sent2y 
at  th«  Carlsberg  Laboratoiy  in  DeiMiax'ko 

mg_Ygyss  Batient  Dsysg      1^333® 

fistals     083 
Pr©f@gsional.s     .33 
Ofch®rs     .50 

Project  Seseri^tion; 

Qbjaetlveg?, 

lo     To  explore  possible  specific  aasthods  of  antibody  pwrlficatien. 

2»  T©  achieve  th#  chronet^graiMc  frsctionatioa  ©f  specifically 
piirified  antibody  and  stwdy  changes  iE  antibody  specific  bonding 
affinity  during  the  coiuree  of  insaunizationo 

3.     To  stxidy  -aie  cheiaical  and  |*iygic&l  properties  ®f  "heavy"   CS19) 
antibodies. 

Methods  aa|)leyedg 

■Specific-  antigen  antibody  precipitates  ar®  ?Us8©ciat@d  in  g.:,^  ......* 

;  &t  pH  9o6  aad  *i#  antibody  g«pa;mt®d  frsa  «te  antigen  by  stayed 
•   *i@etroph©resis  in  the  saas©  b«f  fer-c 
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2..     I&e  lase  of  p-arsaaiMc  acid  coupled  cellulose  as  a  specific 
adsorbeat  for  aati^hap'fesa  aatibody  i®  bsijag  ©iiptoredo 

3«     ^@  plan  to  study  the  possiliility  of  "toe  tise  of  the  haptea° 
cellulose  adsorbsat  for  colvnaa  chstss^togs^phy  of  antibodies.     Frosa 
aa  etuilibriura  dialysis  study  of  ^e  fractions  frcsa  the  coli;aEi,  it 
is  hoped  that  a  distri'bution  curvs  showing  the  relative  asoimt  of 
antihody  of  differing  affinity  for  hapten  -a&y  be  obtained.     la  iM.s 
«sy  it  should  be  possible  to  sti^  t^e  heterogeneity  of  antibody 
vi,t^  respect  -to  affinity  for  a  specific  hapten  as  a  ftmctioa  of  "SSie 
degsf^^  aiid  BS'thod  of  i^^imisation^ 

k«     Ih©  WosssKmna  reagin  antibody-=  lipid  antigen  system  is  bsiag  issed 
to  st\idy  t&e  pxoperties  of  rapidly  sedl^tntijss  antibodies,  since 
methods  ar®  already  available  for  specific  purification  and  syphilitic 
sensa  can  be  obtained  in  fairly  large  aa^unts.     Sae  i^thods  of  stmrch 
black  electrophoresis,  DEAE  cellulsse  dirosastogE^phy  and  preparmtivs 
ultraceatrif^^fation  are  beias  us®d  to  isolate  the  antibody.     After 
specifically  purified  rapidly  sadiE^nting  antibody  has  been  obtained, 
VQ  plan  to  Btijdy  its  physical  and  ehsaiical  properties,  and  the  effect 
of  change  of  pH,  the  effect  of  <»SH  «§apounds  such  ae  sercaptoethaaoi 
said  other  reagents  on  these  prcjperties  mid  the  reactivity  for  ©ntigsn. 


1.  Purified  antibody  fractions  ha^e  been  obtained,  using  the  BSA 
rabbit  antil^A  systea  aad  the  starch  block  electrophoresis  lietdiod; 
hovjever,  lase  yield  or  purity  of  the  antibody  has  aaot  been  detersiaedo 

2o     It  has  been  deiconstiuted  that  antibody  can  b©  adsorbed  on  the  ar- 
sanilie  acid  coupled  cellu3^se  end  reasoved  by  lo^r  pH  or  hapten  solutioasj 
howsver,  the  quantitative  assets  of  this  process  have  not  "bQen  explored « 

3.     Me  are  investigating  the  possibility  of  carrying  out  a  sej^ratioa 
of  the  S19  serum  proteins  from  v&ole  senan  by  -aie  use  of  DEAS  cellulose 
chrcaaaatograj^y.     A  definite  assthod  has  not  been  perfected  ae  yet. 

Significance  to  ^e  Progareim  of  the  lastitute; 

®ie  general  probleai  of  specific  purification  of  antilwdy  is  one  that 
is  of  basic  is^rtance  for  chs^cal  vork  in  im3unolo^°    ^e  presence 
of  large  sssounts  of  nonspecific  protein  vith  the  antibody  co5ii>licates 
or  prevents  a  sti^  of  the  chaaical  reactions  of  antibodies,  the 
structure  of  antibodies,  or  the  jfeysical  properties  of  antibodies. 
A  sttJdy  of  the  heterogeneity  of  antibodies  with  regard  to  affinity 
for  a  specific  knotm  antigenic  determinant  aod  especially  the  in» 
fluence  of  degr^^e  or  route  of  iaamanisiation  on  the  distribution  of 
antibodies  found  will  provide  additional  basic  iaforjiation  about 
the  nature  of  "Qie  iuimune  response.     It  is  possible  that  such  inforEa« 
tion  could  be  correlated  with  ideas  about  th®  s^chaniesis  of  antibody 
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Prt>ya't.<ed  Course  of  Pro^eeti 

Thi©  project  Is  in  its  earlymost  stages  aasd  ^e  genei-al  plea  to  ^ 
followed  has  "been  indicated  above  xaader  ©"Stier  headings  g©  that  -Uae 
few  things  that  have  been  done  woiiM  be  wnderstaadasble. 
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Project Jgl tie;     Basic  StiJdies  oa  the  Ch^aical,  Hiysical,  aM  Slsia 
"^'^'^      Ksactive  Praperfeiee  of  Exfeiucts  of  E&tise  Bast 

S^aclpal  lavestlsatpg;     Ds?.  Wil^a  E«  Vmxoles" 

Other  Investigators:     lone 

Coopsratiag  ISaits: 


Dr.  Iraest  M.  Eelaili<di  of  th©  ItepartffiSEt  of  Pgdiatrics  of  tbe 
Itotversity  of  California  at  Jus  Aageles  aol  Dr.  A.  M«  ©argow^  a  ps^e* 
ticiag  allergist  ia  Los  Angeles  are  testing  v^ariOTJS  hoTJse  fitsst  frac^ 
tions  for  s&la  reactivity  ia  specifically  sensitive  iMivifiiials . 

Ma^  Yeara:  Batieat  l^aya;     JiOiae 

Totals   .83 

Professional:     0.6 
Other:   .0.7 

Project  Ssscriptioa; 


1,  To  stia^  the  dieiaical  and  physical  p3?pperties  of  the  smteriaSs  ^msd 
clinically  for  the  diagnosis  and  trsala^nt  of  house  dust  aHersT" 

2.  To  try  to  identify  -aae  ©as^nents  resjwasible  for  the  specific 
slsin  reactivity. 


1.  Fractions  of  aqueous  hoxts®  dust  extracts  have  Ijeea  prej^ared  and 
sti^ed  by  disMcal  and  physical  isetfcods  and  evaluated  for  activity 
"by  direct  skin  test. 

2.  Studies  as«  in  progs^es  to  detoEBJine  the  effect  of  eh®aical  or 
eaayaatie  Essdification  of  'Uae  di^t  fractions  on  the  specific  skin 


1.     It  hae  been  found  that  i^e  &as%  allergen  fractions  consist  of  a 
heterogeagous  aixture  of  acidic  pcl^acdliarides  taith  5»^^  poSypep- 
tide  (as  described  in  Indu^idual  Project  Report  for  1958).    Burisg 
the  i^riod  covered  by  ^li©  report  tiie  stardti  block  electropSaoresis 
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stiidy  previOTisly  described  has  been  extended  to  Include  two  coaaaercial 
dust  allergen  preparations  (HolHster-Stier  Laboratories  and  Sod© 
Laboratories^  Inco).  ^e  coiaposition  of  these  aaaterials  is  similar 
to  that  of  OTAT  piHlfied  fraction o  She  starch  block  electrophoresis 
ejcperiments  carried  out  at  low  pH  (ca«  lo8)  and  in  IcTM  vre&   (pH  2<.5) 
indicate  that  the  polypeptide  and  polysaccharide  portions  of  -Sie 
materials  ar«  linlsed  through  covslent  bonds  rather  than  being  present 
as  separate  cocrponents  or  linijad  by  ionic  bonds  or  nultiple  hydrogen 
bonds ° 

2«  'SbjB   sttjdies  Involvirig  chemical  or  enzynatic  sxsdifi cation  of  the 
dust  fractions  have  not  proceeded  fkr  eaou^  to  yield  any  ajajor 
findings « 

Sigaificaace  to  the  Vro^etm.  of  the  Institute; 

lo  About  onS" third  of  all  allergic  individuals  give  a  positive  skin 
reaction  to  house  dust  extracts »  ©aese  extracts  have  been  used  for 
33iany  years  in  the  diagnosis  and  tarea^oent  of  house  diist  allergy.  It 
is  of  isi^rtance  to  investigate  -^e  cheMcal  nature  of  &ese  saterlals 
and  to  find  out  ^daat  cheaalcal  stnsctures  a3?e  involved  in  the  skin  red- 
actions <> 

2o  A  rational  standardization  of  "^e  potency  of  house  dust  aUergai 
extracts  laight  well  be  based  on  a  knowledge  of  the  cheaical  nature 
©f  the  active  materials = 

Proposed  Course  of  the  Project g 

®ie  study  of  chemically  aaodified  and  enzyuse  tireated  dust  fractions 
^dLll  be  contin\jedo 
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Part  A 


Project  Title;  Uitraceatrifuge  Studies  of  Skin  s^asitiziag 
Aatibody  in  Aller^ 

PriBcipal  Investigator;  BTo  Wiltoa  E<.  Vanaier 

Other  Investigators;  HOne 

Cooperating  Uaitsi 

iSxis  Hork  is  being  carried  out  in  coHaboration  vii^  Dto  Eraest  Mo 
Heiaalich  of  the  Dej^rtoeat  of  Pediatrics  of  the  University  of  Cali- 
forala at  ijSB  Angeles. 

jjan  Yesgs;  Patient  Bays;  KGns 

Total;  =33 
Professional:  .33 
Ofeer:  0 

Project  Dascription; 

Objectives ; 


To  stvsJy  the  sediE^ntatioa  properties  of  the  skin  sensitizing  anti» 
bodies  of  the  sera  of  individuals  with  atopic  allergies-. 


lo  Sera  from  allergic  iadividiials  were  fractionated  by  sediji^ntatioa 
in  the  preparative  ultT^ceatrifuge  and  in  the  Wavigh  partition  cell 
in  the  analytical  vuLtracentrifugSo  iBae  fractions  obtained  have  been 
characterized  by  analytical  ultraceatrifugation,  eleetroiiioresis,  and 
passive  transfer  skin  reaction  (P,  K«  Test). 

2o  Recently  studies  involving  sediioentation  in  salt  density  gradients 
have  been  initiated. 

Biajor  Findings; 

lo  As  previotisly  reported  (individual  project  B^iort  for  1958),  our 
data  shov  that  the  skin  sensitizing  activity  cannot  be  excliisively 
associated  with  the  319  coi!^»nent  and  that  probably  the  Sl9  c^9po° 
neat  is  not  active  at  all.  Our  data  and  more  recent  experiEssnts  carried 
out  by  Dr=  Sehon  and  Dr.  Julius  Gordon  at  Montreal  are  all  consistent 
^th  the  hypothesis  that  -tixe  skin  sensitizing  activity  is  associated 
with  a  sertun  component  of  intersiediate  sedia^ntation  coefficient,  i.e^ 
betT^^een  7S  and  l8s. 


-  2  -  ssrlal  Ifo»  mMS  °  15^ 

2.     ®ie  only  ne^^  fludlEg  is  that  th«  sMa  ssnsltizicg  antibody 
appears  to  Iss  associates  ^d,th  eeruja  proteimj  of  l^TSrated  deasity 
of  about  1^36  r®,-£h©r  tfcaa  "beiJttg  pre^at  ia  the  lipopsHsiseia  frsictioas 
of  deasi-ty  1.2  or  1o\i&t„ 

&i.^d.ftQm^Q@  to  the^^ggo^gaai  of  l^s  Institute; 


'Sis  s&ysical  properties  of  the  skia  seaeitisiag  aatilaody  of  atopic 
allergy  aare  of  faadasasatal  isgiortance  ia  iiMerstEaiSiijg  allergic  re* 
actioaas.     ^e  gkin  seasitissii^  aati'body  ia  qjialitativsly  diffigreat 
fsom  nsost  orainary  precipitsttiag  aatibo<Jy  ia  its  Qloctro2&03?etie  aM 
6edlJ!mi.t&tion  propesrties  end  ia  that  it  ia  retaiaed  locai;^  t^ea  ia« 
Jsctsd  intradessjally  ssther  then  diffusiag  ssay.    Sie  process  of 
emtibociy  fixatioa  to  tississs  is  an  iispo3.*tant  proTslea  ia  all  al3jergie 
reaetioas  and  any  diff ©spaces  tijat  caa  te  desaoastrated  ia  the  chsaaieal 
or  j^iQTsical  i^rop&rtXea  "bstKeen  os^iaasy  pi^cipitating  and  skia  seasi- 
tisiag  antibody  say  be  issportsiat  ia  this  pyocess. 

ProTwsed  Coxarse  of  F2?ojeet: 

^e  e3^rl!SE^]its  iavolvli^  density  gradieat  ceatrifugatioa  studies 
Kill  be  coatiisued. 
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ME1MOEA¥DOM  Rocky  Moijn.tain  Laboratory 

Hamilton.,  Montana 
December  11^,  1959 


To:       Dr.  Dorland  J,  Davis 

Associate  Director;,  NIIID 
National  Insitutes  of  Health 
Bethes'ia  1^_,  Ma2?yland 

From;     Carl  Lo  Larson^  Dix-ector   C  ■%^-'S^. 

Subjects  S-umraary  of  .Research  Progress^,  Hoelsy  Mo-untain  Laboratory,  1959 


0!he  research  program  at  the  Rocky  Moimtain  Lahoratoiy  has 
continued  to  escpand  and  to  be  px-oductive  during  the  past  year. 
Possibly  the  most  significant  expansion  has  resulted  from  renewed 
interest  in  Q  fever  occasioned  by  onx  findings  that  this  disease  is 
present  and  spreading  among  dairy  cattle  in  the  United  States  and  that 
a  large  n^jmher  of  cases  of  severe  illness  have  occurred  in  persons 
residinig  in  T^cln  Falls  County,  Idaho.  Concomitant  with  discovery  of 
human  cases^  serologic  sui'veys  of  certain  population  groups  in  Idaho 
were  perforaied  revealing  the  presence  of  a  large  number  of  persons 
who  had  specific  antibodies  against  Coxiella  burnetii  even  though  it 
was  not  possible  to  elicit  evidence  of  clinical  Illness.  Epidemiologic 
investigation  of  persons  engaged  in  the  dairy  trade  in  the  I*win  Falls 
area  conducted  by  Dr.  Stoenner  revealed  that  those  associated  with 
infected  herds  had  more  evidence  of  illness  than  those  whose  herds 
were  free  of  Q  fever.  Similar  studies  are  now  being  done  in  Ada 
County^  IdahO;,  an  area  where  only  serologic  evidence  of  disease  has 
been  encountered.  It  is  hoped  that  these  studies  will  thjrow  some 
light  upon  the  source  of  infection  and  upon  the  reason  for  the  obvious 
difference  in  reaction  to  exposure  shown  by  individuals  in  the  two 
areas . 

The  situation  in  Montana  can  be  illustrated  best  by  quoting 
figures  collected  by  Dr.  Luoto.  Among  8,000  <3£t±iy  herds  in  the  state 
there  are  119  containing  infected  animals.  Most  infections  are 
concentrated  in  the  milk  sheds  and  only  near  Kalispell  are  herds 
fo'and  to  be  free.  In  Ravalli  County,  the  herd  infection  I'ate  is 
h.2.'fo;    in  Gallatin  County  and  Teton  County  the  rate  is  7.0^  and  lO.Ofo. 
Among  llj277  human  serums  examined^  l62  or  1.^^  were  found  to  have 
antibodies  agaln.st.  C,  burnetii .  While  these  figures  in-dicate  that 
Q  fever  is  a  problem  in  Montana,  data  accumulated  on  the  spread  of 
Infection  in  dairy  cattle  are  more  enlightening.  Dairy  cattle  from 
selected  daliy  sheds  were  sixrveyed  for  the  presence  of  infection  in 
February  1959  an'^  ^5  of  lj7^1  herds  were  found  to  be  infected. 
Similar  surveys  conducted  in  October  1959  showed  119  of  these  herds 
to  be  infected.  In  8  months  the  herd  Infection  rate  had  Increased 
from  2.6i  to  6.8fo. 
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Ths  discrepancy  'between  the  nvmber  of  clinical  hxman   cases, 
serologically  positive  persons^  and  the  presence  of  a  vast  anijnal 
reservoir  of  infection  -will  "be  investigated o  Althoiogh  onj.y  a  very 
few  clinical  cases  have  oceiorred  in  Montana,  it  has  'been  foijnd  that 
these  persons  have  'been  associated  'with  cattle  fl^m  which  it  has  heen 
possible  to  isolate  organisf^ms  cf  aibcut  the  same  degr^ee  of  vlr^ilence 
enccuntered  pi-evioiisly  in  California.  32ie  questions  of  whether  or 
not  relatively  avirjxfjsnt  strains  exist  in  cattle^,  whether  or  n.ot 
antibodies  pi'esent  iE  infected  milk   influence  the  coiirse  of  h-uman 
disease^  or  whether  some  other  animal,  ^siich  as  sheep  are  factoriS  in 
determining  hT;nnari  reaction  are  being  studied.  In  Eava3.1i  Co-mity^ 
studies  have  been  initiated  to  determine  if  and  how  hitman  d;isease 
may  develop  durji.ng  a  period  when  the  disease  is  spreading  among 
daily  cattle. 

In  addition  to  these  epidemiologic  investigations^  attearpts 
are  being  made  to  develop  i^xiitable  imm'unization  procedures  for 
cattle,  sheep^  and  man.  Ho  pzevious  studies  of  specific  prophylaxis 
of  Q  fever  in  sheep  have  been  made.  In  cattle ^  a  vaccine  made  of 
living  BriiceHa  abortus  (stri'ain  3.9)  diluted  in  heat-killed  suspensions 
of  C.  burnetii  is  being  employed.  Situations  are  being  sunreyed 
where  it  xTOuid  be  practical  to  imm.imize  hijman  beings  and  to  d.etermine 
if;,  by  eltmin.ating  all  individuals  with  positive  serologic  reactions 
axid  skta-test  reactions;,  it  would  be  possible  to  eliminate  any 
untowa..rd  reactions  to  vaccine. 

Escpeai-ence  with  interpretation  of  serologic  tests  of  human 
serums  has  emphasized  the  need  for  inclusion  of  both  Phase  I  and 
Phase  II  organisms  in  separate  complement -fixation  tests  before 
conclu.sions  can  be  dx'a'vm.  By  virtue  of  performing  CF  tests  in  this 
way,  many  dl3crep.ancies  formerly  noted  between  the  resixlts  of  GA  tests 
and  of  skin  tests  can  be  eliminated. 

Laboratory  investigations  have  been  directed  largely  toward 
production  of  C_.  burnetii  on  modified  Zinsser  tissue  cu.ltures=, 
purification  of  these  organisms;,  and  extraction  of  rickettsiae  to 
obtain  antigens.  C.  b\rra.etii  can  be  extracted  with  dimethyl 
stilfoxlde^  and  a  component  acting  as  a  haptene  In  the  CF  system  has 
been  obtained  quantitatively  by  Dr.  Ormsbee.  When  C_.  burnetii  is 
grown  on  tissue  cialtures  by  Mr.  Pickens,,  there  is  an  incr-ease  In 
the  number  of  organisms  and  in  the  neighborhood  of  1  to  2.5  iiig  of 
rickettsiae  can  be  obtained  from  each  gram  of  tissue.  By  Judicious 
application  of  continuous  sucrose  gradients^  it  is  possible  to 
purify  the  organisms  so  that  no  contaminating  material  can  be 
observed  by  electron  microscopy.  Recent  results  from  Dr;s.  Ribi  and 
Hoyer  show  glyceix>l -water  gradients  to  be  equally  as  v.aluable  in 
this  purification  process.  Since  the  entire  procedu3re  is  one 
which  has  been  adapted  to  relatively  large-scale  experimental  methods 
and  is  one  in  which  chick  tissue  need  not  be  employed^  it  is  obvious 
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that  it  has  application  to  many  problems  deal,ing  \rith.   immunity  and. 
sensitivity  in  Q  fever.  The  prohlem  of  sensitivity  will  Tbe  dealt, 
•with  in  the  very  near  future. 

Dr.  E.  J.  Bell  has  devoted  considerable  tme  to  studies?  of 
the  various  factors  of  importance  in  preparation  of  vaccines  for 
protection  against  Q  fevei'  and  Rocky  Mountain  spotted  fever.  In  the 
fia^t  Instance  there  is  considerable  need  for  a  standard  product 
which  may  be  used  in  our  laboratory  investigations  and  in  t-he  latter 
there  is  need  for  a  better  preparation  which  may  be  used  to  protect 
individuals  liable  to  expos^ai'e.  He  has  also  demonstrated  the  value 
of  toxin-neutralization  tests  in  identifying  the  species  of  rickettsiae 
contained  in  the  spotted  fever  group  and  has  emphasized  the  differences 
which  may  occixr.  In  addition,  field  work  has  pointed  up  the 
differences  in  virulence  in  isolates  of  E.  rickettsii  from  ticks 
collected  in  areas  where  the  severity  of  spotted  fever  in  man  varies 
considerably. 

One  of  the  very  interesting  observations  coming  from  such 
field  investigations  is  that  the  incidence  of  ticks  infected  with 
rickettsiae  in  areas  where  many  ticks  are  foimd  to  harbor-  GIF  virus 
is  practically  nil.  Resul-ts  of  preliminaiy  experimental  studies 
indicate  that  ticks  which  have  been  infected  as  larvae  or  nymphs  with 
CTF  virus  prior  to  or  after  infection  with  R.  rickettsiae  yield  only 
CTF   viina.s  when  tested  for  both  organisms  after  they  have  mooolted  to 
the  adult  stage. 

In  further  studies  of  the  ecology,  Drs.  Burgdorfer  and  Eklund 
have  been  able  to  ore-emphasize  the  fact  that  microecological  conditions 
greatly  influence  the  Incidence  of  infection  of  rodents  and  ticks 
with  C!EF  vli-us.  In  Montana,  at  least,  the  presence  of  gold.en -mantled 
ground  squirrels  greatly  facilitates  the  maintenance  and  spread  of 
virus.  Studies  were  made  of  the  dioration  and  height  of  viremia  in 
native  rodents,  and  it  was  found  that  viremia  in  this  rodent  is  both 
prolonged  and  of  sufficient  severity  to  account  for  infection  of 
ticks  feeding  upon  them. 

Drs.  Eklund  and  Thomas  have  had  considerable  success  in 
producing  an  antigen  from  brains  of  mice  infected  with  CTF  virus 
which  is  effectively  killed  and  still  is  capable  of  producing 
neutralizing  antibodies  in  recipient  animals.   In  previous  studies 
in  which  virus  was  inactivated  with  1:^,000  formaldehyde  at  37°  C, 
they  were  unable  to  demonstrate  antigenicity  in  the  product.  Present 
preparations  are  inactivated  at  h     G  for  periods  as  long  as  60 
days  before  all  virus  is  killed.  Dr.  Meiklejohn  at  the  University 
of  Colorado  is  testing  these  vaccines  in  humans.  It  is  interesting 
to  note  that  with  the  old  vaccines  there  was  evidence  in  human  beings 
that  while  the  occui'rence  of  disease  was  not  prevented,  the  clinical 
illness  appeared  to  be  considerably  less  severe   than  in  noninmiunized 
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persons.  That  this  disease  is  by  no  means  an  ajneommon  one  in  the 
West  is  demonstrated  by  isolation  of  virus  from  553  patients  to  date 
and  by  the  observation  that  8%   and  3^  of  serums  from  persoiLS  living 
in  rujral  areas  of  Wyoming  and  Idaho  possess  neutralizing  antibodies 
against  CW  virus , 

Considerable  interest  has  been  loanifested  in  the  strain  of 
virus  isolated  in  Powassan,  Ontario,  by  Dr.  McLean.  A  field  investi- 
gation by  Mr.  Kohls  vas  most  valuable  in  de-emphasiaing  the  idea  that 
this  virus  might  be  transmitted  by  tickSj  sin.ce  few  ticlss  are  present 
in  the  area  and  the  periods  during  vhich  cases  occur  do  not  coincide 
with  periods  when  ticks  are  active.  Laboratory  studies  likewise  have 
shown  this  virus  to  have,  at  best,  only  a  remote  serologic  relation 
to  the  viruses  of  Russian  spring-summer  encephalitis  and  of  louping 
ill.  It  is  of  interest  that  serums  from  residents  of  rural  areas  of 
the  West  and  Alaska  were  all  negative  when  tested  for  antibodies 
against  this  viru.3. 

Because  of  recent  isolations  of  viruses  in  addition  to  inomata 
and  trivittatus  virus  from  mosquitoes,  Drs.  Eklund  and  Uriomas  have 
inci^ased  the  number  of  arbor  viruses  available  for  laboratory  study, 
and  serologic  studies  are  being  escpanded  in  order  to  enable  them  to 
identify  agents  that  are  encountered.  They  are  also  developing 
methods  for  classifying  these  viruses  on  a  biological  basis,  using 
such  criteria  as  host  range  of  infectivity  and  degree  of  viremia 
produced  in  diverse  hosts  in  order  to  obtain  information  which  could 
be  helpful  in  field  investigations. 

Ttie  presence  of  rabies  in  bats  has  continued  to  be  a  problem. 
This  year  isolations  were  made  f3X>m  11  bats,  representative  of  3 
genera  and  k   species,  including  Eptesicus  fuscus,  Myotis  lucifugus, 
M.  evotis,  and  Lasionycteris  noctivagans .  Three  isolations  were 
made  directly  in  mice  following  bat  bites.  It  is  regrettable  that 
the  cooperative  project  contemplated  with  the  IBaiversity  of  Montana 
did  not  materialize  since  it  is  of  extreme  importance  that  population 
studies  be  instituted  in  order  to  obtain  valid  information  on  the 
importance  of  bats  as  a  potential  source  of  infection  for  man  and 
animals  and  to  establish  bat  colonies  in  the  laboratory  so  that 
experimental  studies  are  not  limited  in  time.  While  attempts  will 
be  made  to  continue  to  do  these  things,  pTOgress  will  be  severely 
hampered  by  lack  of  support  of  the  proposed  cooperative  pi-crgram. 
The  presence  of  Hlstoplasma  capsulat-um  in  bats  was  noted. 

Studies  of  tularemia  were  limited  to  those  concerning  immunity 
in  laboratory  animals  and  to  studies  of  virulence  of  strains  of 
Bacterium  tiHarense  isolated  in  various  parts  of  the  world.  The^-e 
has  also  been  considerable  interest  in  the  problem  of  whether  or  not 
B.  tularense  can  be  transmitted  transovarially  by  the  tick 
Dermacentor.andersoni.  Preliminary  results  obtained  by  Drs.  Be.ll 
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and  Burgdoil'er.  'ixsing  anijnal  inoc-ulation  and  fluorescent  microscopy 
for  identdfication  of  infection  in  female  ticks  and  eggs,,  indi.cate 
that  the  organism  i,s  present  in  the  germinal  follicles  hut  not  in  the 
egg  when  viewed  in  situ  or  in  eggs  tested  by  injection  into  susceptible 
ariimal.s . 

A  great  deal,  of  interest  ha,6  been  manifested  by  a  number  of 
investigators  in  the  techniques  Dr.  Rlhi  has  developed  for  the 
physical  isolation  of  cell  walls  and  protoplasmic  fx-actions  of 
various  organisms.  Isolation  of  these  fractions  makes  it  much  simpler 
to  collect  and  purify  antigenic  materials  useful  for  diag^iostic  or 
inmunological  p^urposes.  In  conjunction  with  Di'.  Muaoz;j,  of  the 
University  of  Montana^  Investigations  were  made  of  the  role  of  cell 
walls  and  protoplasm  of  Eox-detella  pertu^ssis  in  producing  certain 
effects  in  mice.  It  had  been  postulated  previously  that  cell  walls 
of  this  organism  might  confer  protective  immimity  to  mice^  hut  no 
definite  proof  of  this  had  been  ohtained.  Our  experiments  showed  that 
protoplasm  contained  a  heat-labile  toxin  which  was  toxic  hoth  for  mice 
and  for  the  skin  of  rabbits  and  that  the  cell  walls  contained  the 
histamine-sensitizing  factor  and  the  protective  antigen.  Since  this 
problem  was  broioght  to  us  by  Dr.  Munoz,  no  definite  plans  are  made 
to  continue  it,,  but  Drs.  Devlin  and  Stimpert,  of  Parke,  Davis  &  Co.;, 
have  been  interested  in  the  results  and  have  visited  the  Laboratory 
in  order  to  learn  the  teehniq,ue.  They  plan  to  apply  the  method  to 
commercial  production  of  whooping  cough  vaccine  with  the  idea  of 
seeing  whether  or  not  a  vaccine  which  will  pass  the  NIH  standards 
can  be  manufactured. 

Dr.  Gerhardt^  of  the  University  of  Wisconsin,,  has  followed 
the  development  of  this  research  program  closely  and  has  submitted 
spores  of  two  species  of  bacteria  (Bacillus  sub tills  and  B.  terminalis) 
for  disintegration  and  isolation  of  various  morphologic  elements. 
The  eleetx-on  microscope  photographs  included,  will  demonstrate  the 
excellent  results  obtained.  It  will  be  noted  that  preliminary 
'rupture  of  the  organism  results  in  the  isolation  of  the  spore  itself 
and  of  the  exosporium  coat  and  thatisreatment  of  the  spores  by  ultra- 
sonic vihration  resixlts  in  isolation  of  the  spore  proper  and  of 
spore  walls.  These  fractions  are  to  be  used  hy  Dr.  ilerhardt  and 
his  co-workers  in  certain  immunologic  and  chemical  studies. 

In  conjunction  with  Dr.  Foster,  of  the  University  of 
Alabama,  studies  were  made  of  the  components  of  Bracella  abortus 
to  determine  their  toxicity  and  their  potentialities  as  protective 
antigens.  Cell  wall  and  protoplasmic  fractions  were  obtained  an.d 
a  water-soluble  material  was  obtained  by  the  extraction  of  whole 
cells  with  ether.  When  studied  in  mice^  it  was  fo-und  that  the 
protective  index  conferred  by  these  variotis  materials  was  as  follows: 
controls  =  0,  protoplasm  -   1.0,  ace  tone -dxled  whole  cells  =  1.9;. 
residue  ether  extract  =  2.7,  cell  walls  =  3-7?  and  aqueous  ether 
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extract  ~.)>ho6.     The   cell  walls  and  the  aqueous  ether  extra.et  are 
potent  end.otoxir(.s  for  mice.  -The  axitigen  extracted  from  Br.  abortus 
by  ether  is  sellable  in.  ^jater  and  is  toxic.  It  resenibles  similar 
aatigens  o'btaiin.ed  from  Salmonella  in  t.hese  respects^  tut   differs 
from  that  of  Bacterixim  t-ularense  since  in  the  latter  organism  this 
treaisnent  res'ults  in  the  isolation  of  a,  parfeicalate  nontoxic  fraction. 

Bius;,  the  s'fetid:ies  carried  ovd;  this   year  seTve   to  extend 
ohsei'vations  jsade  i.n  the  past  which  emphasias  the  l^jrporrtanee  of  cell 
wall  fractions  and  of  t-he  ce'Ll  wsU.  itself  dji  prodacing  protective 
imiDAJnlty  in  e2cperimeatal  aaisials.  !Ehis  'opholds  the  theory-  that 
protective  aatlgen.s  of  hactex'la  shotild  'be  loeated  upon  the  s'axf  ace 
of  the  organismis  rather  than  in  -Khe  interior.  Studi.es  with 
Salmonella  have  been  directed  ias.±ri2.y  toward  deteMnining  the  effect 
of  lipid  which  is  contained  in  tie  so-ealled  complete  antigens. 
Accox'ding  to  Westphal,  the  lipid  conta,ined  in  this  protein- 
cax'bohydr'ate -lipid  complex  is  both  toxic  and  imsayxiogenie .  lihis 
idea  is  difficult  to  accept  ±a   view  of  the  evidence  accumulated  that 
carbohydrates  and  proteins  are  in  general  responsible  for  iimnunogenic 
reactions. 

Studies  carried  out  at  the  Rockji'  Mountain  Laboratory  and  in 
conjun.etion  wi.th  Dr.  Landy^  of  the  Cancer  Institute^  show  that  the 
lipid  fraction  of  complete  antigens  is  not  responsib3-e  for  many  of 
the  bioil.ogical  activities  of  eo'irrplete  antigens  of  Salmonella.  By 
reducing  the  lipid  content  of  antigens  from  approx:imately  19^  to 
ifo   or  2^  and  testing  the  original  and  the  delipif  ied  antigen  by 
vario-*as  methods^  it  was  found  that  the  delipif  ied  material  reacted^ 
by  and  large^  in  tJie  same  wa.y  as  the  noimal  antigen.  Thus^  they 
were  toxic,  they  picduced  pyrogenic  reactions  in  rabbits,  they  pro- 
duced skin  lesions  in  x'abbits^  they  had  a  t'omor- damaging  factor^ 
they  were  toxic  for  thorot2°ast-tx-eated  rabbits^  and  both  conferred 
specific  and  nonspecific  protection  upon  mice  which  wei^e  immunized 
with  them.  It  was  fotjnd  that  lipid  did  not  produce  specific  pro- 
tection in  mdee^  but  was  capable  o.f  inducing  nonspecific  resistance. 

Oui'  orig.inal  exithusiasm.  for  concentrating  effox-ts  to  obtain 
cell  wall  fractions  of  tubercle  bacilli  to  Immunize  an.lmal.s  against 
tuberc'jxLous  infection  has  been  dampened  considerably  by  the  con- 
sistently negative  resiilts  obtained  in  ijimiunized  mice  challenged 
by  the  puliaonaiy  route.  While  it  has  been  possible  to  show  that 
killed  antigens  are  capable  of  protecting  mice  against  infections 
produced  by  liiti'avenous  inGc\3lation  of  virulent  organi^sios,^  it  has 
not  been  possible  to  demonstrate  that  cell  walls,  protoplasm,  or 
phenol -killed  antigens  ax'e  capable  of  producing  signlfi.cant  Inmiunity 
in  mice  which  are  subsequently  challenged  with  a  relatively  small, 
dose  of  virulent  organisms  given  by  aerosol.  On  the  other  hand_, 
preparations  of  living  KG  or  H37Ea  will  effectively  ijiimunize  mice 
against  aerosol  infection^  and  the  dose  of  avixulent  organisms 
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given  as  vaccine  may  be  considerably  dll.uted  and  still  confer  pro- 
tectdve  immijnity.  It  has  also  been  demonstx'ated  that  significant 
imn-unity  pex'sists  for  at  least  26  weeks  after  administration  of 
vaccine.  One  of  the  intezB sting  aspects  of  this  study  has  been  that 
the  results  in  mice  are  similar  to  those  obtained  in  human  populations 
where  it  is  stated  that  the  :Lacidenee  of  p-ulmonaory  tubercTxLosls  is 
not  greatly  affected  by  vaec:lnation  ■wi.th  BGl3-j  but  the  incidence  of 
tubereiilous  meningitis  and  udJLiary  tubex'cxu.osis  an.d  other  secondary 
syndromes  is  greatly  decreasedo  In  ovt  experisaental  system  it  can 
be  shown  that  bacteremia  is  uncommon  following  infection  of 
imraunized  mice,  whereas  organisms  are  found  consistently  in  the 
lungs  even  in  the  absence  of  tubercles.  As  a  basis  for  a  potency 
test  for  living  vaccines  to  be  used  in  inan^  this  system  appears  to  be 
q^uantitative  and  to  result  in  a  graded  immunity  response  in  mice. 

With  cell  wal-ls  obtain.ed  from  Mycpbacterj.'jjm  butyrieum  and 
M.  tuberculo s i s _,  it  has  been  possible  to  demonstrate  the  specificity 
of  the  hypersensitivity  produced  in  rabbits  by  in.jection  of  one  or 
the  other  of  these  fractions.  There  is  considerable  need  for  this 
type  of  test  and^  in  conjunction  with  serological  studies^,  it  may 
be  possible  to  demonstrate  chemical  and  antigenic  differences  in 
various  species  and  strains  of  mycobacteria. 

Drs.  Bell  and  Ribi  have  fo-und  that  cell  walls  of  acid-fast 
bacilli  potentiate  the  immune  response  of  gnainea  pigs  toward  brain 
antigens  contaln.ed  in  Freijnd's  adjuvant.  Protoplasm  is  needed  in 
concentrations  about  100 -fold  gi^eater  than  cell  walls  in  order  to 
produce  samllar  iso-allergic  i^esponses. 

Investigations  continued  by  Drs.  Salvin  and  Smith  seorve  to 
add  emphasis  to  the  theory  that  delayed  hypersensitivity  is  a 
preliminary  and  essential,  step  in  production  of  immediate  sensi- 
tivity and  circulating  antibodies.  This  relation  of  delayed  to 
immedl,ate  hypersensitivity  was  strengthened  by  demonstration  of 
the  anamnestic  response  displayed  by  animals  receiving  a  primary 
dose  of  antigen  so  small  that  they  develop  only  delayed  hyper- 
sensitivity- but  develop  circul.ating  antibodies  very  rapidly  if  a 
secondary  stimulus  is  applied  at  the  time  delayed  hypersensitivity 
is  at  its  hei^t.  Since  delayed  hsrpersensitivity  to  a  pi'otein- 
haptene  complex  is  directed  toward  the  broad  protein  portion  of  the 
moiety  an.d  immediate  hypersensitivity  toward  the  specific  haptene 
poi-tion^  it  is  evident  that  specificity  of  the  immime  reaction  in 
animals  changes  as  the  process  matures.  These  data  showing  that 
during  the  process  of  developing  immunity  there  is  a  broad  area 
toward  which  antigens  are  directed  suggest  that  administration  of 
one  type  of  poliovirus  (type  l)  may,  very  early ;,  prod.uce  Immunity 
to  heterologous  types  (ll  and  III)  which  may  be  accelerated  and 
increased  by  secondary  injections  of  the  heterologous  types  of 
pollcvinj-S . 
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Antigens  of  Trichophyton  rubrim  are  "being  employed  to  study 
the  role  cf  hypersensitivity  in  skin  infections  due  to  this  organism 
or  to  T.  ggntagroph.yt.es .  Patients  stiff erin.g  fr^om  infections  with 
the  latter  orgarJ.sm  display  delayed  reactions  t.o  the  antigenc,  hut 
patients  infected  with,  ^o  rijbrm  fail  to  do  so^  s'oggesting  that  the 
reason  for  the  development"  of  c'raxmle   infections  ■wi.th  ^.  rabrimi  is 
due  to  its  lack  of  antigens  wM^ch  are  reirponslhle  for  pi'oducticn 
of  iamtunlty.  Studa.es  of  the  pathogenesis  of  histop.lasmosis  in. 
normal  and.  immunized  dogs  'Challenged  "by  the  p^iljHonary  2«ute  are  under 
way. 

Studies  of  polioviras  "by  Dr.  Hoyer  continue  to  he  exciting. 
From  a  practical,  point  of  view,,  the  di.scovery  of  m.ethods  wherehy 
large  quantities  of  infected  tissue -cul.turs  flixid  can  he  concents^ated 
and  viri.i-s  purified  mak'.es  it  f e3,sihle  to  produce  purified  virus  for 
iramnnogenic  studies.  Eoatine  harvests  of  .5  X  10"  PI'TF  of  virus  are 
obtained..  Based  on  10^'  PFO'  as  a  suitable  iiimuiii.sing  dose  for  marij, 
about  500,000  doses  of  vaccin.e  is  pri:)du.ced  with  oux  limited  experi- 
mental fa,c.ilities.  From,  a  theoretical  \rLe-wpoint;  his  data  Indicating 
■bhat  the  MA  of  poliovlru.s  is  ma.-ie  -sjp  of  a  si,ngle  strand  which  can  be 
inactivated  by  disintegrat-ion  of  a  single  bond  are  fundamental  to 
studi.es  of  pz^oliferratdon  of  animal  viruses.  Stress  is  placed  upon 
observations  of  the  failure  of  8^5  and  p32  o.f  virus  used  to  infect 
cells  to  be  incoxporated  in  significant  amounts  into  new  vii*us. 
These  obrservations  differ  from,  those  made  regarding  tobacco  mosaic 
Ylras  and  bacteriophage.  It  should  be  noted  that  labeling  of  polio- 
virus  w3.th  S^'^   contained  in  m.ethionine  serves  to  mark  the  protein 
faction  cf  the  viriJis  in  contrast  to  the  marking  of  nucleic  acid  which 
is  accoaiplished  with  P-'  .  Labeling  of  protein  of  polioviryi?  by  this 
method  has  not  been  reported  previotisly. 

Dr.  Philip  has  continued  his  studies  of  tick  paralysis  and 
has  established  that  hamsters,  marmots^,  dogs,,  foxes,,  and  monkeys 
develop  disease  when  femaJ.e  ticks  are  allowed  to  feed,  upon  them. 
An  interesting  observation  which  may  have  some  relation  to  the 
transmission  of  tick,  paralysis  is  the  appearance  of  a  preAriously 
undescribed  fat-like  body  developing  in  female  ticks  during  engorge- 
m.ent.  In  eonjunetion  wlfeh  Dr.  Esplin,  of  the  University  cf  TJtah^ 
investigations  of  the  phaimacological  action  of  the  toxin  have  been 
expanded,  and  it  is  now  definite  that  the  central  as  well  as  the 
peripheral  nervous  system  is  involved  in  this  disease. 

Mr.  Kohls  and,  Dr.  Brerman  have  continued  their  ecological 
and  taxonomic  studies  of  ticks  and  mites.  It  is  evident  that  the 
collectiori.s  of  these  ai^thropods  maintained  at  the  Rocks'-  Mountain 
Laboratoiy  are  among  the  best  in  the  world.;  and  advice  is  sought 
by  scientists  interested  in  problems  connected  T-rith  diseases 
transmi.tted  by  these  "Insects."  Progress  in  the  taxonomy  of  m.ites 
has  p2X)gressed  to  the  point  whez-e  it  is  sed  entif  ically  possible 
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to  'begin  investigations  tc  detenaine  their  real  and  potential  inrportance 
as  vectors  of  agents  responsible  for  disease  in  man  and  animals. 
A  project  is  "being  plann.ed  as  a  cooperative  effcz't  between  MABJ  and 
IML.  This  proad.ses  to  be  an  exciting  study  -which  shouJLd  yield  some 
highly  interesting  resijltSo 

An  Imporfcant  sids-prodmc^t  of  our  fluorescent  antibody 
studies  of  disease  agents  in  ticks  is  the  discovery  that  serial 
sections  of  ticks  caxi.  be  easily  made  by  sectlonijig  them  in  the 
cxyostat.  Sections  are  obtained  in  which  the  various  organs  are  not 
distui'bed.  These  sections  are.   STJitable  for  studies  of  normal  and 
abnormal  histology  in  a  way  which  was  not  possible  previoioslyc 

During  the  past  year^  pi'ograms  concerned  with  Q  fever  and 
inseet-bome  diseases  have  been  particulai'ly  emphasized.  As  we 
previoiosly  pointed  out_,  there  is  a  considerable  reser\?'oir  of 
infection  in  animals  in  the  western  United  States^  and  this  makes 
it  apparent  that  sooner  or  later  human  disease  -wUJ.   occur  and  present 
a  considerable  public  health  problem.  At  the  present  time,  however^ 
we  have  not  encountered  a  great  deal  of  human  illness^,  but  our 
program  is  set  up  to  care  for  possible  situations  which  may  arise. 
In  order  to  augtD.ent  this  program^  Dr.  Michael  Gregg  and.  Dr.  Kenneth 
Gemer  have  been  added  to  the  staff. 

With.  TTecognltion  that  oixr  program  of  medical  entomology 
should  receive  added  supportj,  we  are  in  the  porocess  of  hiring  two 
entomologists  who  are  trained  in  the  fields  of  acarology.  It  is 
hoped  that  a  program  will  shoi-tly  be  operating  in  Panama  in 
cooperation  mth  MARU  and  it  has  been  suggested  that  a  similar 
program  might  be  carried  out  in  cooperation  with  Dr.  Hoogstraal 
of  KAMEO  3  in  Cairo^  Egypt.  Projects  of  this  type  are  especially 
valuable  since  they  remove  any  prcjvincial  taint  forom  our  entomo- 
logical research  and  properly  allow  us  to  study  important  insect- 
borne  diseases  in  their  natural  environment. 

Although  considerable  emphasis  is  being  given  to  field 
investigations  and  insect-  and  animal-borne  diseases,  it  is  still 
the  opinion  of  the  director  of  the  Rocky  Mountain  Laboratory  that 
work  being  done  on  more  basic  aspects  of  microbiology^  such  as  the 
role  of  cell  walls  in  immunity _,  the  life  cycle  of  polioviras^,  and 
the  correlation  of  delayed  hypersensitivity  to  immedi,ate  hyper- 
sensitivity a2:"e  problems  of  fundamental  importance  and  deseive  to 
be  supported  to  the  utmost. 

During  this  year  we  have  considerably  increased  oui' 
production  of  scientific  publications.  Last  year  we  pointed  out 
that  we  had  published  35  papers  and  that  29  others  had  been 
accepted  by  journals.  ISiis  was  an  increase  of  25^  coinpared  to 
1957  •  This  year  we  had  h^   published  papers  and  29  accepted  by 
journals^  an  increase  of  23^-  We  feel  these  papers  represent  a 
fair  distribiation  of  our  scientific  pioduction. 
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It  Blight  be  of  interest  tc  point  out  that  we  have  had  ^7 
professional  visitors  during  the  last  year  and  of  these  11  were 
from  foreign  countries.  Many  of  these  individuals  spent  a 
s-uff iciently  long  time  at  the  Rocky  Mountain  Lahoratory  to  perfoim 
or  initiate  i^search  projects.  Our  project  on  the  gz-owth  of  Q 
fever  organisms  in  modified  Zinsser  tissue  cultures  was  initiated 
through  a  visit  frcim  I<r.   Jacob  G-aon,  of  Y'agoslavia. 

Previous  aan.ual  reports  have  pointed  out  the  financial, 
difficulty  in.  operatijig  thc5  Eocky  Mountain  Laboratory  on  the 
usually  accepted  financial  division  of  8o^  of  allotted  funds  for 
personal  services  and  the  balance  for  other  expenses.  While  this 
problem,  still  exists,  it  has  not  been  so  acute  during  the  last 
and  the  current  fiscal  yeai's.  ^Ehis  has  been  due  largely  tc  the 
facts  that  considerable  support  from  O'ther  than  station-aliotted 
funds  has  been  received  in  the  form  of  equipment  purchases  and 
that  vacancies  in  our  personnel  ceiling  have  gene  imfiUed.  It  is 
felt  that  there  would  be  a  definite  financial  problem  at  present 
if  there  were  not  fiom  fifteen  to  twenty  positions  vacant.  Equip- 
ment purchases  have  been  held  to  a  mdnimum  for  some  time  now  and, 
as  a  res'ult,  there  is  a  backlog  of  requests  totaling  from  $20,000 
to  $30,000,  In  addition,  we  are  faced  with  the  expense  of 
equipping  and  occixpying  the  new  animal  build:ing. 
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Project  Description: 

Objectives: 

These  studies  ax'e  directed  toward  obtaining  a  better 
knowledge  of  diseases  caused  by  rickettsiae.  During  this  year 
most  of  the  studies  were  concerned  with  the  spotted  fever  goroup 
of  organisms,  and  attention  was  given  to  classification  and 
differentiation  of  the  rickettsiae  in  this  group,  toward  develop- 
ment of  a  better  vaccine,  and  toward  studies  of  the  natural 
histo.ry  of  spotted  fever. 

Methods; 

The  methods  employed  are  largely  the  standard  ones  used 
in  studies  of  rickettsial  diseases.  During  the  last  few  years, 
however,  a  toxin  has  been  discovered  t^  be  a  specific  entity 
which  is  characteristic  of  certain  species  of  rickettsiae  and 
consequently  is   employed  in  the  differentiation  of  these 
organisms . 

Major  findings; 

1.  By  employing  the  mouse  toxicity  test,  it  has  been 
shown  that  the  rickettsia  responsible  for  Siberian  tick  typhus  is 
more  closely  related  to  that  which  has  been  isolated  from  Amblyomma 
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maeuIatDim  than  to  R.  idekettsii  and  R.  conorii.  There  is  also  a 
partial  cixiss  relationsMp  "between  R.  conorii  and  the  rickettsiae 
associated  with  Siberian  tick  typhus  or  isolated  from  A.  xcacalatim. 

2.  The   problem  of  production  of  spotted  fever  vaccine  has 
been  considered  primarily  becati^e  coameriGal.  producers  have  dl.fficulty 
in  manufacturing  consisteB,tly  effective  Ijatches  of  vaccine.  It  has 
been  showi  that  vaccine  loses?  poteney  during  storage.  It  has  also 
been  fo-und  that  if  7-'3ay  eslbrjO'B   are  tis.ed.  for  the  production  of 
rickettsiae  rather  than  h-   to  6'~day--old  embT^fOB,   which  ai-e  ordinarily 
usedj  more  organisms  ean  be  hax^rested.  and  thus  more  potent  vaccine 
produced.  Animals  ifflm'im.ised  with  vaccines  develop  antitoxins  at 
levels  consistent  with  the  potency  of  vaecine.  It  is  suggested  that 
the  toxin-neutralization  test  be  used  for  the  e'valuation  and  standaivi- 
ization  of  vaccines  rather  ths-n  the  combei'some  insmmisation  test. 

3.  Human  beings  who  develop  spotted  fever  in  Idaho  are  less 
seriously  affected  that  those  who  contract  the  disease  in  Montana. 
It  has  been  assumed  that  the  strains  of  rickettsia  present  in  Idaho 
are  less  vln.il.ent  than  those  in  Montana^  but  until  now  no  experimental 
support,  has  been  available  for  this  idea.  Isolations  ro.ade  from 
ticks  in  Idaho  show  that  the  rickettsiae  are  indeed,  less  virulent, 
for  they  produce  fewer  days  of  fever^  a  shorter  duration  of  scrotal 
swelling^  and  that  they  fail  to  produce  scrotal  necrosis  or  mor'tality 
in  guinea  pigs  into  which  they  are  injected.  They  do^,  however, 
produce  toxins. 

Significance; 

While  the  need  for  spotted  fever  vaccine  is  not  as  great  as 
it  has  been  in  the  past,  there  is  still  considerable  demand  for  this 
product.  Therefore,  the  demonstration  that  better  vaccines  can  be 
produced  and  that  better  methods  are  available  for  standardization  is 
of  significance  to  commercial  manufacturers  and  to  that  segment  of 
the  population  which  desires  to  be  inmnjnized.  Since  tick -borne 
diseases  constitute  a  public  health  menace  in  many  parts  of  the 
United  States,  it  is  necessary  to  discover  as  many  facts  as  possible 
about  the  methods  whereby  dlsease-pitDduclng  agents  are  maintained 
In  nature  and,  to  deteimlne  how  the  virulence  of  such  organisms 
varies  from  az-ea  to  ax-ea.  The  demonstration  that  rickettsiae  from  an 
area  such  as  Idaho  where  spotted  fever  cases  are  kno-tm  to  be  relatively 
mild  are  less  virulent  for  experimental  aniittal.s  than,  those  from 
areas  where  human  cases  are  serious  emphasizes  the  importance  of 
the  influence  of  local  ecological  features  upon  the  incidence  and 
severity  of  certain  human  diseases. 

Proposed  course; 

It  is  planned  to  continue  studi.es  of  conditions  necessary 
for  the  production  of  spotted  fevex'  vaccine  to  the  point  at  which 
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it.  will  Ise  possiTole  to  provide  iiata  usef-ul  in  revising  i*egulation£ 
for  mamjifa-iture  of  this  products     Studies  of  toxins  of  various 
species  and  gi°oups  of  rickettsiae  -will  be  continued  and  expanded 
in  order  to  utilize  their  characteristics  for  classification  of 
the  organisms  and  for  an  understanding  of  the  pathogenesis  of  the 
various  diseases  for  X'jfci'jh  'fehey  are  responsihle. 
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Project  Description: 

Objectives: 

Q  fever  has  been  a  vexing  public  health  problem  and  one 
which,  for  a  variety  of  reasons,  has  not  received  the  attention 
it  has  deserved.  Our  present  studies  have  two  objectives.  The 
first  of  these  is  to  understand  the  methods  whereby  Coxiella 
burnetii  is  spread  from  host  to  host^  the  role  of  certain 
animals  In  producing  infections  in  man,  the  extent,  and  degree  of 
infection  in  human  beings^  and  the  discovery  and  application  of 
methods  of  control  of  disease  in  animals  and  man.  The  second 
is  to  develop  laboratosrj'"  methods  directed  toward  the  diagnosis 
and  prevention  of  this  disease  and  others  caused  by  related 
rickettsiae.  Included  in  this  area  are  attempts  to  grow 
rickettsiae  on  tissue  cultures  and  defined  media,  development 
of  methods  to  purify  organisms  gi-own  on  tissue  ctoltures  or 
embryonated  eggs,  and  isolation  of  fractions  useful  for 
diagnostic  and  prophylactic  purposes. 

Because  of  the  variety  of  findings,  it  is  deemed  best  to 
consider  this  project  in  two  categories:   "A"  deals  primarily 
with  field  investigations  and  "B"  with  laboratory  studies. 
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Methods ; 

The  methods  here  employed  are  priiaarily  those  of  clinical  and 
epidead-ologic  approaches  to  infectious  disease o  Field  investigations 
and  serologic  tests  are  performed. 

Major  findings; 

1.  In  a  stirvey  of  cattle  involv:In.g  a  sample  of  toO,000  cattle 
in  27.»000  hei-ds  in  39  of   50  st^ateSj  Q  feYer  was  fotind  in  each  state. 
The   disease  was  discovered  in  'botb.  Hawaii  Bnxl  Alaska.  Evidence  was 
collected  indicating  that  "bovine  infection  is  spz"ea>dlng  in  at  least 
13  states. 

2.  119  infected  dairy  herdjs  have  been  detected  in  Montana. 
The  areas  where  Q  fever  exists  are  foeal,  in  nat^ore  and  are  associated 
with  the  dairy  industiy.  One  important  factor  in  the  spread  of  the 
disease  among  cattle  is  the  sale  and  dispersal  of  infected  herds. 

3-  In  Montana  1.4^  of  11_,27'7  htaaan  serums  and  in  Idaho  1.9^ 
of  12,^13  human  serums  contaia.ea  antibodies  against  C_.  buznetii. 

k,     Sti^ains  of  C.  burnetii  isolated  in  Montana  from  cattle  on 
farms  where  cases  of  Q  fever  in  human,  beings  occurred  were  found  to 
be  equaJJ-y  as  vi3rulent  for  experimental  animals  as  were  strains 
previously  isolated  in  Califomia. 

5 .  In.  Twin  Falls  Co^unty^,  Idah.o^  where  a  number  of  human  cases 
of  Q  fever  have  occurred^  a  study  wa,s  made  of  50  families  associated 
with  infected  herds  of  daiory  cattle  and  kQ   associated  with  noninfected 
herds.  Among  13^  persons  in  the  former  group  32  had  antibodies 
against  C .  burnetii,  and  among  the  13^  in  the  latter  group  only  l8 
had  antibodies.  Twenty-three  of  3^  persons  working  with  infected 
cattle  were  skin-test  positive^  while  10  of  2k  persons  dealing  with 
noninfected  cattle  had  positive  skin  tests.  Clinical  illness  com- 
patible with  Q  fever  was  more  commonly  associated  with  persons  with 
specific  an.tibodieSo 

Significance; 

The  presence  of  a  large  and  incz'easing  reservoir  of  infection 
of  Q  fever  in  cattle  throughout  the  United  States  and  the  presence 
in  cattle  of  strains  of  C.  buix).etii  of  s'ufficient  virulence  to 
produce  disease  in  man  have  been  denionstrated.  Whdle  many  of  the 
factors  responsible  for  the  spread  of  disease  from  animals  to  man 
are  not  fully  understood^  it  is  obvious  that  infected  d,omestic 
animals  constitute  a  public  health  mena,ce.  There  is  evidence  that 
a  large  num^ber  of  inapparent  or  unrecognized  cases  of  Q  fever  oecxir 
in  the  human  populatiOBj,  but  the  epid.emiologic  significance  of 
persons  with  antibodies  or  sensitivity  to  C .  burnetii  is  not  known 
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at  present.  With  Q  fever  now  widespread  in  the  United  States  and 
animal  infections  increasing  in  n'omhers  an.d  concentration^  an 
opportijnity  is  presented  to  study  the  factors  ^responsible  for 
the  transroission  of  Q  fever  to  man  an.d  to  attempt  to  apply  general 
and  specific  methods  of  cont3X)l,, 

Proposed  course; 

Farther  stU'dies  will  "be  jaade  to  detect  and  study  clinical 
cases  of  Q  fever  in  man  and  to  isolate  organisms  from  such  cases. 
Studies  have  heen  initiated  near  Boise^  Idaho,  (an  area  where 
there  is  a  high  incidence  of  individ-uals  with  antibodies  against 
C .  bumgtii  but  only  few  clinical  cases  of  Q  fever)  to  determine 
the  differences  between  persons  associated  with  infected  and 
noninfected  herds  of  dairy  cattle.  A  study  is  being  started  in 
Ravalli  County,,  Montana^  to  obse.r\re  the  spread  of  disease  among 
bovines  and  the  resultant  spread,,  if  any.  to  persons  whose 
occupation  brings  them  into  contact  'with  cattle.  Attempts  will 
also  be  made  in  both  Idaho  and  Montana  to  study  the  Impact  of 
ovine  infections  upon  cattle  and  man. 

Studies^  in  cooperation  with  the  Montana  State  Board  of 
Health  and  the  Montana  Livestock  Sanitary  Bureau^,  also  have 
been  started  to  determine  if  vaccination  will  control  infection 
in  sheep  and  to  deteimine  if  it  is  possible  to  immunize  cattle 
against  Q  fever  and  undulant  fever  -with  a  single  preparation 
containing  viable  bacteria  and  killed  rlckettsiae. 

Studies  have  been  initiated  to  evaluate  methods  available 
for  the  diagnosis  of  Q  fever  in  man.  Within  the  scope  of  this 
Investigation  are  problems  raised  by  discovery  and  utilization 
of  a  skin  test  and  the  q_uestion  of  the  relative  importance  of 
Phase  I  and  II  antibodies. 


B.  Labox-atory  Studies; 

Methods : 

Modified  Zlnnser  tissue  cultures  are  prepared  and 
utilized  for  groTfth  of  C.  burnetii^  and  organisms  grown  in 
this  media  and  in  embryonated  eggs  are  subjected  to  chroma- 
tography or  centrifugation  in  sugar  gradients  to  isolate  and 
purify  them.  Attempts  are  being  made  to  detenriine  the  anti- 
genic make-up  of  these  organisms  by  employjjig  certain  organic 
solvents  to  extract  the  antigens. 

Major  findings; 

1.  C.  burnetii  has  been  grown  on  embryonic  mouse, 
guinea  pig^  and  chicken  tissues  maintained  on  a  base  containing 
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serum  and  agar  In  addition  to  certain  salts.  Viable  organisms  may  "be 
obtained  from,  such  cultures  for  at  least  100  days  after  inoculation. 
Prolifeiation  of  organisms  appears  to  be  greatest  during  the   first 
10  feys  after  the  cultures  a^-e  infected.  Production  of  rickettsiae 
is  comparable  to  that  obtained  ■xfith  embxyonated  eggs. 

2.  By  eentrifijgation  of  siispensionB  of  yolk  sacs  or  tissue 
cultures  containing  rickettsia  in  M/i  KCl  followed  by  centrifugation 
in  a  linear  sucrose  gradient,  it  has  been  possible  to  obtain  puxdfied 
rickettsial,  suspensions  which  by  electx"on  microscopic  examination 
are  free  of  contaminating  partdculate  material.  The  yield  of  C. 
burnetii  is  in  the  range  of  1.0  to  2.5  Hig  per  gram  of  yolk  sac  or 
tissue  culture.  Phase  I  and  II  organisms  m.ay  be  purified  by  the 
sucrose-gradient  method,  and  Phase  I  3^ckettsia  may  also  be  concen- 
trated by  centrif ligation  in  M/i  KDl.  Phase  II  organisms  have  not 
been  purified  by  the  latter  method. 

3.  Dimethyl  sxilf oxide  will  extract  specific  complement- 
fixing  antigen  from  C.  birmetii .  Th,e  antigen  is  soluble  in  ether 
but  not  in  water.  It  does  not  induce  sensitivity  when  injected 
intradeimally  into  rabbits  and  only  feebly  ellci,ts  delayed  reactions 
in  sensitized  animals.  The  antigen  does  not  produce  protective 
immunity  in  recipient  hosts^  but  treatment  of  organisms  with  EMS 
does  not  haim  the  residual  protective  antigen. 

k.  A  skin  test  for  the  detection  of  individuals  displaying 
hypersensitivity  to  products  of  C .  burnetii  has  been  developed. 

5.  The  factors  of  inrpojrfcanee  in  standardization  of  Q  fever 
vaccines  have  been  investigated^,  and  methods  of  evaluating  potency 
have  been  analyzed. 

Significance: 

Adequate  numbers  of  rickettsiae  for  experimental  and  pro- 
duction purposes  previously  have  been  obtainable  only  by  growing 
organisms  on  embryonated  eggs.  With  tissue  culture  methods^ 
chromatography,  and  gradient  centrifijgation,  large  quantities  of 
C .  burnetii  in  a  pure  state  may  be  obtained  which  may  be  employed 
for  a  variety  of  studies.  Studies  of  the  metabolism  of  rickettsia 
may  be  more  profitably  pui'sued  with  these  preparations^,  and  attempts 
to  Isolate  immunogenic  and  allergenic  portions  of  the  organisms 
will  be  facilitated. 

The  finding  that  complement-fixing  antigens  may  be  obtained 
from  C_.  bTometii  without  Interfering  with  the  immunogenic  activity 
of  the  remainder  of  the  cell,  indicates  that  it  may  be  feasible  to 
extract  further  antigens  that  will  effectively  prC'duce  protective 
immxmity.  T.hese  findings  may  have  a  particular  bearing  upon  skin- 
test  procedures.  Application  of  a  skin  test  to  detect  ■individuals 
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sensitive  to  products  of  tMs  organism  has  considerable  importance 
for  epidemiologic  surveys  of  Q  fever  and.  for  ma-s.s  imm-unization 
proeedures.  A  knowledge  of  the  antigenic  fractions  will  he 
needed  hefore  the  proper  skin-test  material  may  he  selected. 

Proposed  course; 

It  is  planned  to  continue  s'ttidies  on  tissue  cul.ture  J)T0- 
cedures  in  order  to  work  out  a  practical  method  of  producing 
rlekettslae  In  mass  c[uaD.titl©s  and  in  order  to  determine  the 
cell  and  matrient  requirements  for  adequate  gwDwth.  By  con- 
tinuation of  studies  to  purifj?'  id.e.ket.tsiae  and  to  isolate  antigens 
from  such  pu2"l.fied  preparations^  it  should  he  possihle  to  ohtain 
antigens  which  are  effective  in  a  variety  of  ways  such  as  in 
complement  fixation-,  skin  testSj  and  the  production  of  protective 
-.Imimmlty.  Ce.ll  wal.ls  and  protoplasia  also  will  he  studied  for 
their  activity  in  these  system.s  and  especially  for  their  role 
in  the  hypersensitive  state  which  has  heen  demonstrated. 
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Project  Description: 

O'bjectives: 

Studies  performed  in  this  project  are  directed  toward  an 
understanding  of  the  ecology  of  those  diseases  transmissible  to 
man.  from  animals  and.  the  natui-al  environment.  As  a  direct 
continuation  of  the  ecological  studies,  attention  is  paid  to 
the  lahoratoiy  aspects  of  the  problems  encountered  with  special 
emphasis  on  diagnosis^  tx'eatjment;,  and  control. 

Methods : 

The  methods  employed  are,  in  general,  straightforward 
microbiological  techniq'i;ies,  with  those  variations  called  for  by 
the  material  under  consideration. 

Major  findings: 

1.  Rabies  vims  has  been  isolated  from  11  bats.  The  virus 
was  present  in  the  brains  of  all  11,  in  the  salivary  glands  of  6j 
and  in  the  brown  fat  of  8.  "Sie  virus  was  also  isolated  from  oral 
swabs  of  3  bats  and  from  white  mice  that  were  bitten  by  these 
same  animal.s.  Virus  was  isolated  from  representatives  of  3  genera 
and  k   species  of  bats,  namely,  Eptesicus  fuscus,  M^rotis  lucifugus, 
Myotis  evotiSj  an.d  Lasionycteris  noetivagans . 
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2.  It  has  been  demonstrated  that  white  mice  may  recover  from 
infections  ■wl.th  -virulent  street  rabies  virus,  developijog  paralytic 
sequelae  which  reS'Olt  in  stunting  or"  dwarfing  of  nrlce  infected  as 
juveniles  and  among  larger  animals.,  an  intense  pruritis^  giving  xdse 
to  severe  excoriation  and  even  asaputations .,  As,   a  furfcher  sequela  of 
the  paralysis  heavy  lotise  lafestatioais  reai3lt. 

3.  The   pulmonary  fungas^  ^ggnsia^  has  "been  demonstrated  in 
rodents  in  Norway^  Sweden^  and  Deniiiarkc.  Shis  fang^as,  when  used  to 
infect  animals  such  as  dogs.,  sheep^  and  monkeys^  produces  a  severe 
and  fatal  disease.  In  dogs  it  has  l*een  possible  to  demonstrate  the 
presence  of  antibodies  by  the  precipitin  test  and  the  presence  of 
delayed  hypersensitive  reactions  to  products  isolated  from  the 
spores  of  this  organism. 

if-.  Sttidles  of  the  virulence  of  strains  of  Bacterium  tularense 
from  Bu-Ssia,  France,  and  the  United  States  indicate  that  the  organisms 
from  the  Old  World  are  approximately  as  virtolent  as  those  of  the 
United  States  associated  with  water  and  aquatic  animals.  Previously, 
it  was  believed  that  greater  virulence  of  strains  psr^sent  in  the  Old 
World  might  account  for  the  higher  incidence  of  tularemia  in  E-uxope, 
especially  in  Eussia. 

5.  Studies  on  imrnxmity  against  tulareMc  infections  have 
been  continued.  It  has  been  sho'wn  that  an  Aseoli  type  antigen  is 
capable  of  protecting  both  mice  and  guinea  pigs  against  infection 
with  a  moderately  virulent  strain  of  B.  tularense .  Studies  were 
initiated  to  determine  the  length  of  time  immunity  persisted  when 
mice  are  inimunized  with  cell- wall  materials  isolated  fixm  E.  tularense 
or  with  a  living  Russian  vaccine.  At  the  end  of  12  weeks  it  was  no 
longer  possible  to  detect  significant  iimaunity  in  mice  given  the 

cell -Trail  preparation^  whereas  at  the  end  of  I8  weeks  mice  given  the 
Eussian  vaccine  still  wei-e  capable  of  resisting  infection  with  a 
moderately  virulent  strain  of  this  organism.  It  is  interesting  to 
note  that  the  animals  vaccinated  with  Russian  vaccine  earlier  in  the 
course  of  the  experiment  had  been  resistant  to  infection  with 
virulent  strains  of  organisms,  but  that  this  capability  was  lost  as 
time  progressed. 

6.  When  dried  tubercle  bacilli  are   administered  intra- 
muscularly to  mice  at  the  same  time  that  a  virulent  strain  of 
Pasteurella  pestis  is  given  by  the  same  route j  the  plague  infection 
is  subject  to  interference  to  appi-oximately  the  same  extent  as  it 
is  with  Rickettsia  typhi . 

'7  °  ListeirLa  monocytogenes  was  responsible  for  infection  in 
a  veterinarian  who  was  attending  an  abozirdng  cow.  This  organism 
produced  multiple  skin  lesions  in  the  individual. 
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80  Studies  to  detenaaine  the  incidence  of  animals  in  wMch 
Pasteurella  septica  is  present  in  the  mouth  have  been  initiated. 
This  organism,  was  isolated  from  21  of  65  cats  and  1  of  5  dogs. 
Since  about  50  hiaaan  cases  of  pasteurellosis  due  t^  animal  bite 
have  been  repoz'ted,  these  studies  call  attention  to  cats  and  dogs 
as  a  soixrce  of  hijmau  illness » 

9»  Histoplasma  e.apgulati.m  was  isolated  from  a  bat  (Myotis 
sp.).  This  is  the  first  isolation  of  histoplasma  from  this  group 
of  animals. 

Significance; 

•Ehe  ntimber  of  isolations  of  rabies  made  from  bats  in  Montana 
this  year  indicates  that  the  px'oblem  is  greater  than  was  previously 
s\ipposed.  In  addition  to  the  fact  that  a  relatively  large  nimber 
of  isolations  -were   made,  it  is  important  to  note  that  at  least  k 
species  representing  3  genera,  of  bats  have  been  found  to  be 
infected  with  rabies  viras.  Likewise^  the  demonstration  that 
infective  virus  was  present  in  the  saliva  and  that  virus  could  be 
transmitted  by  bite  indicates  that  bats  are  capable  of  producing 
disease  in  hosts  that  are  bitten. 

Studies  performed  on  the  ability  of  variovis  vaccines  to 
immunize  mice  against  infections  with  B.  tularense  sx:iggest  that 
living  organisms  are  capable  of  producing  a  longer  lasting  and 
more  efficient  immunity  than  can  be  produced  with  dead  products. 
While  the  Russian  vaccine  is  an  example  of  an  attenuated  strain 
that  might  be  useful,  for  this  purpose^  there  are  many  other 
American  strains  that  jnight  be  equally  as  valuable. 

It  has  been  impressive  to  note  the  degree  of  damage  which 
spores  of  Emmons ia  can  produce  in  large  laboratory  animals  and 
to  detect  the  degree  of  hypersensitivity  and  the  level  of  circu- 
lating antibodies  certain  species  such  as  dogs  can  develop 
against  infections  p:poduced  by  inhalation  or  injection  of  viable 
spores,  Pirevious  observations  have  indicated  that  this  organism 
was  not  to  be  considered  a  pathogen^  but  the  demonstrations  made 
in  this  laboratoiy  indicate  that  it  is  capable  of  producing  a 
severe  and  often  fatal  disease. 

Proposed  course; 

It  is  proposed  to  continue  o\ar  studies  of  rabies  in  bats 
with  the  idea  of  further  deteimining  the  incidence  of  the  disease 
in  these  animals  and  the  methods  whereby  it  is  spread  from 
individual,  to  individual.  Attempts  will  be  made  to  institute 
and  to  maintain  colonies  of  bats  in  the  laboratory  in  oi-dsr  to 
discover  more  facts  about  pathogenesis  and  immunity  of  this  host- 
virus  complex. 
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Studies  will  be  continued  on  the  various  antigenic  materials 
which  may  "be  u£.eful  in  producing  immaltj   against  infections  with 
B.  tulaafense .  It  is  hoped  that  some  knowledge  may  he  ohtained  of' 
the  factors  which  make  a,  living  organism  a  hetter  aotigen  thaa  those 
presently  availahle.  Studies  directed  toward  imanin.isation  against 
rabies  will  he  continued,  and  atteaipts  will,  he  made  to  incre;ase  the 
amount  of  virus  availaible  as  antigen  ao-d  to  pui'ify  prepa;rations  for 
immunization  p'orposes. 
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Project  Description; 

Ohjectlves; 

3iis  group  dix-ects  its  studies  toward  the  Intimate  relation- 
ships between  infectio-us  agents  and  their  Insect  vectors.  It  is 
desired  to  obtain  an  Intiiaate  knowledge  of  the  biology,  taxonomy^ 
and  natixral  history  of  Insects  and  other  axt-hropods  that  are  real 
or  potential  vectors  of  pathogenic  agents.  Efforts  d\iring  the  last 
year  have  been  directed  priamrily  toward  elucidation  of  tick 
paralysis  and,  studies  of  transovarial  transmission  of  Bacteritmi 
ttLLarense^,  Rickettsia  rlekettsii^  and  CTF   virus  by  ticks. 

Methods; 

The  methods  employed,  are  in  most  instances  those  developed 
at  the  Rocky  Mountvain  Laboratory.  In  additionp  fluorescent 
microscopy  is  being  applied  to  tick  tissues  in  order  to  follow  the 
course  of  injection  in  ticks. 

Major  findings; 

1.  It  had  heen  previ.C'USly  assumed  that  there  was  a  single 
species  of  tick  (Argus  reflexas)  whleh  Infested  birds.  Recent 
studies  have  indicated  that  this  so-called  species  consists  of  at 
least  three--one  which  oeeui-fS  in  Etiropej,  another  in  Egypt,  and  a 
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third  in  Worth  America.  Since  it  has  "been  postulated  that  hirds  and 
insects  associated  with  them  may  be  responsible  for  spread  of  arbor 
viruses  throxighout  the  world,  it  is  of  interest  to  study  the  natural 
history  of  these  species. 

2.  Cooperative  studies  with  Dr.  Esplin,  of  the  University 
of  Utah  Medical  School,,  have  shown  that  the  early  incoordination 
and  paralysis  of  an  ascending  nature  may  be  related  to  the  impairment 
of  stretch  reflex  pathways  in  hosts  afflicted  with  ticls:  paralysis. 
This  is  the  first  time  that  it  has  been  shown  that  central  nei^ro-us 
system  involvement  is  present  in  this  disease. 

3-  Attempts  to  produce  a  strain  of  ticks  unlfoimly  capable 
of  ti'ansmitting  tick  paralysis  have  proved  disappointing.  If  a 
genetic  factor  is  important,  the  fact  that  it  is  impossible  to 
select  male  ticks  on  the  basis  of  ability  to  transmit  disease  is 
probably  the  underlying  difficulty. 

k.     Adult  tropical  mites  have  been  Infected  with  the  rickettsia 
of  North  Queensland  tick  typhus.  Such  mites  retain  infection  for 
at  least  ^9  days.  The  titer  of  the  rickettsia  in  the  mites  at  the 
end  of  the  i)-2nd  day  was  10^ '5. 

5.  There  has  been  considerable  discussion  concerning  the 
ability  of  Bacterium  t-'olarense  to  be  transovarlally  transmitted  by 
the  tick,  Denuacentor  andersoni.  Studies  employing  fluorescent 
microscopy  show  that  B.  tularense  is  present  in  the  germinal  ridge 
of  infected  female  ticks,  but  organisms  cannot  be  demonstrated  in 
individual  egg  folicles. 

6.  R.  rickettsii,  the  cause  of  spotted  fever,  can  be 
localized  in  the  tissues  of  wood  ticks. 

Significance; 

Studies  of  ticks  infected  with  various  pathogenic  organisms 
indicate  that  it  is  possible  by  employing  fluorescent  microscopy  to 
identify  the  organism  involved  and  to  study  the  methods  and  the 
sites  at  which  these  organisms  persist.  Since  in  many'  instances  it 
is  difficult  or  inrpossible  to  perfoim  titrations  which  give  satis- 
factory results  regarding  the  various  organs  in  which  microorganisms 
may  persist,  the  use  of  fluorescent  microscopy  appears  to  be  a 
valuable  procedure  to  aid  in  determining,  for  Instance,  whether  or 
not  transovarial  transmission  of  certain  agents  can  occur. 

The  range  of  experimental  animals  that  can  develop  tick 
paralysis  has  been  extended  considerably  during  the  past  year. 
Paralysis  has  been  produced  satisfactorily  and  consistently  in 
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monKeys^  woodchuckS;  dogs,»  and.  ha3B.stsrs.  All  of  these  ao-imals 
develop  chara-eteristie  sjircptoms;  and  the  phaxm.acology  ,and 
physiology  of  the  disease  laasre  heen  st-udied  ±a   dogs^,  hamsters^  and 
voodchuckSo  It  is  apparent  that  the  pathogenesis  of  this  disease 
is  some'^rhat  different  than  vas  previously  supposed. 

Proposed  course; 

Studies  on  the  pathogenesis  of  Ijxfeetious  agents  in  ticks 
•W12J.  he  continued  isrith  speeisi  esrphasls  heing  placed  on  studies 
of  interf essence  between  Golcrasio  -'Gick  fever  viz'os  and  R.  rickettsli . 
Investigations  of  tick  paralysis  ■^rill  he  continued^  special 
effort  being  made  to  deteimine  the  relation  of  the  toxin  associated 
with  this  disease  and  the  ocenTveme   of  oi'otoxin  in  gravid  females. 
In  addition^  other  species  of  ticks  mil  he  examined  to  determine 
whether  or  not  they  are  capable  of  producing  and  transmitting  this 
disease . 

At  the  present  time,  plans  are  being  laid  to  carry  out  a 
cooperative  project  between  members  of  this  laboratoiy  and  the 
Middle  America  Research  Unit  in  Panama.  Siis  project  will  be 
concerned  with  the  ability  of  mites  to  maintain  and  transmit 
infectious  diseases  in  nature.  During  the  past  few  years  we 
have  been  engaged  in  a  study  of  the  biology  and  taxonomy  of  mites 
and  this  has  progressed  to  a  point  where  we  can  now  intelligently 
examine  this  group  for  their  potential  ability  as  iurportant  vectors 
of  human  and  animal  disease. 
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Project  Title;  A12.eTg^   and  Irasrunology  of  fungal  infections  and 
the  mechanisms  of  allergic  phenomena 

Principal  Investigators  S.  3.  Salvin 

Other  Investigator:   R.  F.  Smith 

Cooperating  Units; 

Man  Years  (calendar  year  1959) » 
Total:        13 
Professional:   ^-i- 
Other:         9 

Poxiject  Description: 

Ohjectives; 

(l)  To  study  the  basic  antigen-antihody  mechanism  respon- 
sible for  delayed  hypersensitivity ;,  (2)  to  study  the  i*elation 
between  delayed  hypersensitivity  and  the  formation  of  circulating 
antibody^  and  (3)  to  determine  T;he  effect  of  delayed  hypersensi- 
tivity on  susceptibility  to  chronic  infectious  disease. 

Methods : 

The  methods  employed  are  the  classical  immunological 
pDXicediixeS;,  both  biological  and  chemical  in  natiire.  In  addition 
to  the  use  of  such  purified  materials  as  egg  albumin  and   diphtheria 
toxoid^  studies  are  being  pursued  employing  various  types  of 
conjugated  antigens.  The  chronic  infectious  processes  under 
consideration  include  histoplasmosis,  infections  due  to  Candida 
albicans.  Trichophyton  ment  agrophyt-e  s ,   and  T.  rub  rum. 

Major  findings: 

Previous  studies  have  shown  that  following  the  injection  of 
antigen,  animals  develop  delayed  hypersensitivity  followed  by 
production  of  cire-ulatijag  antibodies  and  appearance  of  immediate 
hypersensitivity.  By  administration  of  total  body  irradiation 
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12-24  hoxirs  prior  to  sensitisatdon  it  -vjas  possible  to  delay  or 
elimiiiate  production  of  eirciHating  antibodies^  altho'ragb.  there  was 
no  change  in  the  development  of  delajed  hypersensitivity.  It  was 
also  shown  that  if  irradiation  were  delayed  for  2k  hours  after 
administration  of  antigenic  ma.tei'i.al,  it  had  no  effect  xtpon  either 
delayed  or  oEimediate  hypersensitivi-Gy.  Eiese  studies  led  to  the 
idea  that  delayed  l-,yperS8nsitivl,ty  is  an  essential  step  in  antibody 
formation.  Basse  studies  ha.%'e  been  continued  dioi'ing  the  present  year. 

1.  By  eaiploying  the  anaamestic  response^  farther  evidence 
was  obtained  on  the  relation,  of  delayed  hypei°sensitivity  to  antibody 
fomaation.  A  staff ieiently  smalJ.  dose  of  antigen  is  given  to  guinea 
pigs  to  produce  dfi.layed  hjrpez-sensitdvity  only.  Such  ania!al.s  dc  not 
subsequently  develop  circ;ijil.atiQg  aatibotiles  \mless  a  second  injection 
of  antigen  is  given  whereupon  an  accelei'ated  response  oce.ijxs.  The 
induction  period  for  antibody  dBvelopment  is  shortest  when  the 
seecndai^  stimulus  is  admnistered  at  t^he  time  of  maximum  delayed 
hypersensitivity.  If  the  secondary  injection  is  given  either  before 
or  after  this  time,  the  accelerated  response  is  relatively  delayed. 
Total  body  irx'a.di.ation  l8  hoLiz's  before  administration  of  either  the 
primaiy  or  seeondary  injection  of  antigen  does  not  inhibit  the 
anamnestic  response^  prchably  because  this  reponse  is  dependent  upon 
delayed  hypersensitiirity  which  has  been  shown  to  be  rs.iiio resistant. 

2o  By  employing  artificial  protein  conjugates^  it  has  been 
shown  that  delayed  l3.ypersensitivity  is  directed  toward  a  different 
part  of  the  antigen  molecule  tij.an  is  immediate  hypersensitivity. 
Animals  sensitized  to  piciylated  hen  ovalbumin,  develop  delayed  hyper- 
sensitivi'fey  to  homologous  hapten -homologous  protein  and  heterologous 
hapten-homologous  pix)tein  antigens,  but  do  not  develop  delayed  hyper- 
sensitivity to  homologC'US  hapten -heterciogous  protein  conjugates. 
When  these  animals  develop  3i2V.ulating  .antibodies^  however;,  th.ey 
become  sensitive  to  conjugates  containing  homologous  haptens  even 
thou.gh  heteni'ologous  proteins  are  contained  in  the  conjugate.  By 
employing  the  anamnestic  response  procedure  again;,  it  can  be  shown 
that  max-liaal  anamnestic  response  occurs  when  homologous  hapten 
homologous "P2°otein  is  used  as  a  secondary  stimulus  and  that  heter- 
ologotis  hapten-homologous  protein,  conjugates  produce  about  the  same 
degi'ee  of  anamnestic  response.  When,  however,  homologous  hapten- 
heterologous  protein  is  employed,  the  anamnestic  response  is  minimal. 

3.  While  others  have  shown  that  the  antimetabolite  6- 
mercaptopuxine  inhibits  the  'development  of  circul.ating  antibodies 
in  rabbits,  we  have  been  unable  to  substantiate  these  lesiilts 
employii).g  guinea  pigs  as  test  animals.  Administi'ation  of  this 
compound  in  jjaantities  up  to  75  ssgsns  per  kilo  per  day  d.oes  not 
prevent  the  appearance  of  either  delayed  or  iome'diate  hypersensi- 
tivity to  diphtheria  toxoid. 
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k.     A  highly  p-urifled  antigen  obtained  from  Txuchophyton 
rubanjg.  is  being  used  as  a  skin  test,  agent,  in  patients  having 
dermatophytosis  d.ue  to  Trichophyton  mentagrophytes  and  T,  rubrm. 
Patients  with  infections  due  to  T.  ment agrophy te s  di.splay  delayed 
hypersensitivity  to  the  purified  antigen,  whereas  patients  with 
infections  due  to  T.  rub_rm  do  not  manifest  d.elayed,  hypei"sensi- 
tivityo  It  may  be  possible  that  T.   rubz^mi  causes  chronic  type 
lesions  because  it  lacks  an  antigen  that  is  capable  of  producing 
hypersensitivity  and  also  i^tmroaity. 

Significance; 

The   ds,ta  made  available  indicate  that  delayed  hyper- 
sensitivity is  an  early  and  essential  phase  in  the  development 
of  classical  immimity.  We  have  fovmd  that  delayed  i-eactions 
occur  pii-or  to  the  appeai-ance  of  circixLating  antibodies.  We 
also  have  found  that  those  antigens  effective  in  producing 
delayed  hypersensitivity  are  capable  of  producing  antibody, 
whereas  antigens  ineffective  in  producing  delayed  reactions  pro- 
duce little  antibody.  The  fact  that  the  anamnestic  reaction  is 
more  pronounced  when  the  secondary  stimulus  is  given  at  the  peak 
of  delayed  hypersensitivity  likewise  supports  the  idea  of  the 
close  relationship  of  delayed  and  Immediate  hypersensitivity. 
With  conjijgated  antigens  it  can  be  demonstrated  that  delayed 
hypersensitivity  is  z-elated  to  the  protein  moiety  of  the  antigen^ 
whereas  with  immediate  hypersensitivity  the  reaction  is  related 
to  the  hapten  portion  of  the  conjugate.  If  proposed  experiments 
yield  evidence  consistent  with  past  experience^  it  will  be 
necessaiy  to  alter  the  present  classical  concept  of  the  specificity 
of  antigen-antibody  reactions,  since  it  will  have  been  shown  that 
specificity  changes  as  the  antibody  reaction  matures. 

Proposed  course; 

Experiments  will  be  conducted  to  determine  those  chemical 
groupings  that  can  be  differentiated  by  delayed  hypersensitivity 
and  those  that  can  be  differentiated  by  circul.ating  antibody  or 
immediate  hypersensitivity. 

Attempts  will  be  made  to  detect  delayed  hypersensitivity 
to  purified  polysacchaildes.  Altho-ugh  it  is  known  that  circu- 
lating antibodies  may  be  demonstrated  against  polysaccharides, 
delayed  hypersensitivity  has  not  been  elicited.  There  is  reason 
to  believe  that  polysaccharides  conjugate  with  host  prote:in  and 
therefore  in  order  to  elicit  delayed  reactions  one  would  have  to 
employ  the  protein  itself.  Experiments  mil  be  carried  out  with 
artificially  conjugated  protein-polysaceharides  to  test  this 
hypothesis . 
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Studies  are  being  performed,  employing  histochemical  methods, 
to  determine  the  cells  and  the  cell  systems  involved  in  the  varioiis 
phases  of  the  antiltody  pTr-ocess. 

Dogs  have  'been  Immuci-ized  wi.th  vaxions  antigenic  fractions  of 
Histc^ilggm  cagg/tg.atiga  and.  mfected  vith  spores  hy  the  pulmonary  route. 
ImmuDogenesis  and  pathogenesis  of  histoplasmosis  are  being  studied 
in  these  animals » 

Studies  xfill  he  continued  on  the  role  of  delayed  and  immediate 
hypersensitivity  in  isEntoaity  to  denaatophytosis .  Subjects  who  have 
been  desensitized  with  pindfied  antigens  or  hypersensitized  with  an 
antigen-antibody  complex  in  antibody  excess  will  be  examined. 

By  the  use  of  higMy  purified  polioviros  as  antigen,  an 
attempt  will,  be  luade  to  determine  if  delayed  hypersensitivity  can  be 
developed  in  guinea  pigs  and,  if  it  is  present,  to  determine  if 
hypersensitivity  to  one  type  may  be  the  basis  for  increased  immunity 
to  the  other  two  types. 
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Project  Titles  ¥irusesj>  viiiis  componentSj  and  vii-nis  surfaces 

Prlaeipal  Investigator:  E.  H.  Hoyer 

Other  Investigators^  R.  K.  Gerloff,  F.  6.  Jarvis,  R.  A.  Ormsltee, 
and.  Dc  B.  Ritter 
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Professional:   3.5 
Other:         8 

Project  Description: 

Objectives: 

Investigations  are   directed  toward  determining  how  animal 
viruses  proliferate  in  tissue  culture  cells.  The  sites  of  production 
of  nucleic  acid  and  protein  and  the  systems  which  fimction  to 
produce  these  viral  constituents  are  subjects  of  sturdy.  Ancillary 
to  these  broad  objectives  are  studies  of  methods  of  labelling 
various  materials  used  as  "building  blocks"  in  newly-formed  virus 
and  of  methods  of  purifying  virus  preparations  easily  and  rapidly 
without  undue  loss. 

Methods: 

These  studies  are  perfoimed  using  quantitative  and 
qualitative  methods  applicable  to  studies  of  cell  metabolism 
and  virus  growth.  Chromatographic  separation  of  cell  constitutents, 
vii-uses,  and  viral  products  has  been  developed  and  utilized. 
Radioactive  labelling  of  the  nucleic  acid  and  protein  fractions 
has  been  accomplished  by  incoiporating  p32  and  s35  into  the 
respective  poxtiions  of  the  vims  moiety. 

Major  findings: 

1.  The  main  requirements  for  adsorption  of  poliovirus  to 
cellulose  ion  exchange  systems  are  (a.)  lack  of  phosphate  in  the 
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suspending  buffer  or  in  the  coltmn  and  ('b)  use  of  an  organic  b-txffer 
such  as  TRIS  as  the  suspending  medi.um.     !I?ype  3  virus  may  then  be 
eluted  by  0,,05M  added  laCl  and  types  1  and  2  by  O.IOM  added  NaCl. 
Type  3  vi^tis  may  be  eluted  at  pH  7*1  an'3-  types  1  and  2  at  pH  6,6. 
Addj„tion  of  foimaldehyde  changes  the  eluticn  proper't-ies  of  type  2 
but  not  of  types  1  and  3  poliovli'uses  = 

2c     3y  applying  some  of  the  above  findings »   it  has  been 
possible  to  obtain  large  yields  of  p'ore  poliovir^^is ,     As  much  as 
h  liters  of  fluid  can  be  coneentrated  to  3OO  ail  by  adsorption  of 
dialyzed  tissue  cijlture  fluids  to  DEAE  colijians  equilibrating  with 
O.OIM  TRIS-HOl  at  pH  8.2  and  elutlng  with  O.I5M  KaCl.     Cxystalline 
virus  may  then  be  hai'vested  by  methods  previ.o'osly  described.     A 
routine  harvest  of  5  X  10"  PF'J  of  vinas  is  obtained. 

3-     Radioactive  methionine  (s35)  has  been  p3:«pared  from 
Torula  utilis  grown,  in  s^mthetic  medi.iim<.     Kie  amino  acid  is  purified 
by  chromatographic  methods.     The  uptake  of  this  pi-oduct  by  tissue 
eultujr'e  cells  is  in  the  neighboz'hood  of  60  to  Qcfc. 

ho     The  protein  of  t^^pe  2  poliovirus  has  been  labelled  with 
s35  which  is  Incorporated  as  radioactive  methionD.ne  added  to 
tissiie  culture  medium-.     All  S^-?  remains  in  methionine  arxd  about 
1  count  per  minute  per  10^  PFU  is  fo^md.     Upon  chromatography  of 
labelled  virus  it  is  found  that  PFU.   S-'-',    and  P-^^  peaks  coincide. 
3^  of  the  s35  incorporated  'into  the  nondialyzable  portions  of 
the  tissue  cuj.ture  cell  appears  on  the  final  virus  parfcicle . 

5.  Dissociation  of  whole  polioviras  pajTCdcles  may  be 
accomplished  simply  by  freeze~drjn.ng.     Centrif-ogal  analysis  of 
virus  shows  a  homogeneous  peajs  sedimenting  at  I6OS.     After 
lyophilisation  this  peak  disappears,,    and  a  diffusely  sedimenting 
matezdal  and  a  fraction  sedimenting  at  70S  are  noted. 

6.  A  recovery  of  95^  ot  MA  contained  in  labelled  purified 
virias  has  been  obtained  after  extraction  >7ith  phenol,     On3.y  I'fo  to 
2^0  of  the  HJA;,  when  placed  on  tissue  culture  cells  becomes  bo'and 
and  only  0.01^  of  bound  MA  is  infective. 

7.  Radlo-'Suicide  experiments  indj.cate  that  the  reason 
MA  is  relatively  inactive  is  due  to  destmction  of  the  integrity 
of  the  MA  molecule  by  virtue  of  the  incorporated  p3^. 

8.  By  employing  concentrated  labelled  poliovirus  and 
hyperimnnjne  monkey  serums  in  precipitin  tests,,   it  was  possible  to 
show  that  high-titered  sercim  caused  precipitation  of  viinis  in  a 
specific  manner. 


Significance;  -3-  Serial  No.  NIAID-1T6 

Methods  of  purification  arrived  at  make  it  possible  to 
produce  eiystallized  polioviitis  fT^om  large  batches  of  infective 
fluid  (-up  to  h   liters  have  heen  processed) .  B3.sed  upon  10°  PFU/ml 
of  viz^ios  as  a  satisfactory  amount  for  inimunization  puj^soses  and 
upon  routine  production  of  5  X  10"  PFU  of  YXTOts,   it  is  evident  that 
500,000  doses  of  vira'§  suitable  for  inactivation  for  use  as  vaccine 
cacL  he  laade  even  with  the  limited  z^esources  available. 

Poliovirus  may  now  be  labelJLed  specifically  with  p32  and 
s35  so  that  the  role  of  nucleic  acids  and  proteins  in  the  life 
cycle  of  this  virus  can  be  investigated.  Since  3'^  of  tie  S-^-' 
incorporated  into  the  large  molecules  of  tissue  culture  cells 
appears  in  new  virus^  the  method  of  labelling  virus  protein  suggests 
that  it  shovild  be  possible  to  differentiate  virus  and  cell  proteins 
by  studying  their  specific  activity  (units  S-^--- /units  protein) . 

The  studies  of  radio-suleide  of  poliovirus  sioggest  that  only 
1  band  need  be  broken  in  the  MA  molecule  in  order  to  inactivate 
it  and  thus  destroy  activity.  Results  indicate  that  there  is  only 
one  R!\TA  per  vir^xs  pai'ticle  an-d  that  this  is  in  the  natia'e  of  a 
single  strand  molecixLe.  This  i.s  in  contrast  to  the  IMA  molecule 
of  bacteriophage  which  is  in  the  nature  of  a  spi.ral  molecole  and 
requires  the  disruption  of  10  bands  befoi-e  it  is  inactivated. 

Proposed  course; 

Since  the  suji'face  qualities  of  the  types  of  pclioviinis  can 
be  distingmshed,  it  is  planned  to  study  those  of  the  "avinxLent" 
strains,  being  developed  for  vaccine  purposes  by  others,  to 
deteimine  if  they  differ  in  their  chromatographic  characteristics. 
This  might  conceivably  be  of  aid  in  field  inA/estigations  concerning 
the  safety  of  such  vaccines. 

Atteinpts  i-fill  be  continued  to  study  the  various  phases  of 
the  life  cycle  of  vii-uses  with  specific  attempts  to  deteimine  the 
sites  at  which  virus  protein  synthesis  occurs  and  the  methods 
whereby  this  is  accomplished.  OThe  discovery  that  when  the  specific 
activity  of  p32  approaches  200  to  300  millicuries/mg  P,   tissue 
cells  cease  to  pi-oduce  virus,  even  though  such  amcjnts  of  i°adio- 
activity  fail  to  influence  whole  virus  particles^  suggests  that 
EWA  is  ext.remely  sensitive  to  radioactivity.  Based  on  these 
observations  and  upon  the  fact  that  P-^-^  competes  with  P-^"^  and 
inteiferes  with  incorporation  of  radioactive  material  in  MA  the 
opportijnity  to  investigate  the  time  sequence  of  MA  synthesis  is 
afforded. 
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0"bjee.tives; 

She  principal  purpose  of  this  study  is  to  obtain  information 
regard,1,ng  ijunrunity  against  infections  with  Mycobac te ri'um 
tube reuJ-O sis  in  experimental  animals  and  to  determine  and  isolate 
those  entities  which  produce  hypersensitivity  and  prcstective  immunity. 
Additionally;,  the  need  for  a  test  which  will  adequately  test  the 
potency  o.f  live  vaccines  is  being  considered  and  investigated. 
Emphasis  has  been  placed  -jpon  the  ro.le  of  cell  walls  a;id.  protoplasm 
of  acid-fast  organisnis  in  Inducing  an.d  provoking  delayed  hyper- 
sensitivity and  in  their  ability  to  potentiate  iHttaunogenic  response 
when  incorporated  into  Freujid's  adjuvant. 

Methods; 

A  system  for  mechanical  disruption  of  bacteria  has  been 
developed  an.d  this  is  employed  for  pi^imaiy  separation  of  pioto- 
plasm  an,d  cell  walls  of  varioxis  acid-fast  organisms.  Production 
of  iso-allergic  eneephal.itis  in  guinea  pigs  is  used  to  test  the 
efficacy  of  fractions  Incoxporated  into  Fre7Jind's  adjuvant  to 
produce  imiB.un.ity.  A  variety  of  challenge  methods  including  aerosol 
infections  with  .large  and  .small  numbers  of  virulent  organisms^ 
intrave.nous  injection,  and  intraisci'neal,  Inoculaticn  are  Lised  to 
study  the  immunogenic i'ty  of  vaiaous  inateria!l.s  in  mice.  Eabbit 
skin  tests  are  employed  in  studies  concemin.g  delayed  hypersensitivity. 
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Major  findings;  -2-  Serial  Kc.  niAID-177 

1.  Cell  vails  f'3xm  1^25obaQ;^rijm  sp.  ean  "be  readily 
purified  and  tbe  jleld.  doubled  by  sedimentatdoLa  in  a  continuous 
linear  sucrose  densifey  gradl.erit. 

2o  IsO"a3.1ergic  encephalitis  ean  be  produced  in  guinea 
pigs  laEEunized  ¥i.th  bradn  asatigen  contained  In  Freund-'s  adjuvant 
in  which,  cell  walls  are  ineo-rpo:':^ted=  Tae   effect  of  pr^otoplasm 
is  not  so  evident.  Kius,  •iife-.n  antigen,  i.s  arlm.ird.stez'ed  subcu- 
taneous,ly  into  the  nape  of  the   neek^  0.1  ag  o.f  cell  wslls  is 
sufficient  to  produce  as.  effect,  TsMle  1.0  to  2.0  lag  of  pi-otoplasm 
is  ineffective «  When  admiH.ists-i'ed  in  the  foot  pad^  0.005  jHg  of 
cell  walls  is  as  effectiire  as  0.1  Hsg  of  prDtoplssm. 

3.  Eabblts  sensitlssed  by  iatradeimal  injection  of  10  to 
100  pg  of  cell  walls  of  either  M.  b-atyric-fjm  or  M.  tubereulosis 
develop  specific  sensitivity  to  the  organism  adminlBt.ered. 
Animals  give'i  Mo  butyxlcm  develop  lesions  agalsst  doses  of  cell 
■Rrall-S  of  th.e  licVi:;:.:,^c.'as  org:ani.?2E.  which  are  100-  to  500-fold  sxnaller 
than  amoijntiS  of  cell  walls  of  the  heterologous  organism  required 
to  produ.ce  lesions.  In  the  ease  of  an.liials  sensitised  to  M. 
tuberciilosis.,  the  dose  of  hetezT:>logous  cell  walls  required  to 
produce  a  delayed  reaction  is  k  to  8  times  larger  thsm  the  dose 
of  homologous  cell  walls o 

k.     Cell  waU.Sj,  p2\5toplasmj  and  phen.ol-extracted  cells 
fail  to  prod'aee  evidence  of  satisfaetoiy  iraaronity  in  mice 
challenged  -Kdth  an  aerosol  contain.ing  10  to  100  infectious  doses 
if  viitilent  t'ul)e2°tsle  bacilli. 

5.  Cell  wsJls,  prc'toplasm,  and  phenol-extracted  cells 
produce  resistance  in  mice  subsequently  chal.lenged  with  an  aerosol 
containing  1,000  to  10,,  000  infectious  doses  of  virulent  bacilli 
or  inoculated  by  the  in.tx'acoi'neal  or  inti"avenous  route. 

Significance; 

Present  experiments.,  in  which  mice  were  used  as  experimental 
animals,  give  divergent  results  z'egardi.ng  the  ablLity  o.f  dead  or 
live  vaccines  to  confer  .Imm-ijnity.  Mice  chsJ-lenged  -with  a  small 
number  of  vir).:ilent  bacil.li  by  aei-osol  and  later  examined  for  the 
presence  of  pulmonary  lesions  and  of  virulent  organ.isms  in  the 
lungs  and  sp.leen  are  found  to  be  resistant  only  if  vaccinated  with 
living  avirijlent  organitims .  When  jramimized  with  dead  ce.Us  or 
fractions  thereof ^  mice  show  no  evidence  of  immunity  when  challenged 
by  this  method.  If^  on  the  oilier  hand,  iamaunieed  mice  are 
chadlenged  by  intracomeal  inc'culation  or  with  massive  doses  of 
organisms  given  intravenously  or  by  aerosol,  and  death  is  taken 
as  the  criterion  of  sujjceptibility,  then  it  is  possible  to  show 
that  a  variety  of  killed  prod'acts  are  capable  of  producing 


significance  (continued);   -3-  Serial  No.  NIAID-177 

resistance.  The  res-ults  olDtained  "by  the  first  expeilmental  method 
more  nearly  duplicate  results  obtained  follomng  vaGctnation  of 
human  pop-al.ations  with  live  vaccines  and  this  suggests  that  this 
is  a  more  rational  method  for  testing  imcrunogenic  materials 
against  tubercul.osiSo 

Methods  are  now  available  for  producing  large  quantities 
of  ceU.  walls  and  protoplasm  from  a  variety  of  aei.d~fa,st  baciU-i. 
!i!he  effect  of  these  matearf-al-S  as  sensitizing  and  ;iTnmnr,,i;sing  agents 
can  now  be  tested  more  thor',')ughly  as  they  are  available  in 
suitable  amounts »  Expez":Ijaents  showing  that  cell  -walls  ai'e  the 
active  portion  of  the  m^sobacteria  in  coirrplete  Fr^und's  adjuvant 
were  perfoimed  after  the  new  techniques  were  developed. 

Demonstration  of  the  specificity  of  M.  butyricum  and 
M.  tubez'C'xLosis  in  producing  and  eliciting  sensitivity  suggests 
that  it  may  be  possible  to  differentiate  va-riorus  species  of 
mycobacteria  by  this  method  and  to  develop  methods  which  might 
serve  to  aid  in  diagnosis  of  infections  due  to  members  of  this 
group , 

Proposed  course; 

Fijjrbher  attempts  will  be  laade  to  immunize  a  variety  of 
animals  against  tuberculosis  infection  by  employing  killed  bacilli 
and  fractions  Isolated  from  mycobacteria.  Hie re  is  some  evidence 
that  use  of  solubillzed  whole  material  may  be  effective.  It  is 
likewise  possible  that  the  choice  of  experimental  animals  may 
considerably  influence  the  outcome  of  attempts  at  immunization. 
It  has  been  suggested  that  since  rabbits  have  a  certain  degree 
of  native  resistance  to  infection,  they  may  be  the  animal  of 
choice  for  these  studies.  Further  attempts  will  be  made  to 
Isolate  and  identify  the  sensitizing  portion  of  the  tubercle 
bacilJ.us  in  order  that  it  m^y  be  eliminated  from  the  fraction  to 
be  used  as  an  immunogenic  agent. 

Studies  of  the  specificity  of  hypersensitive  states  pro- 
duced by  various  species  of  mycobacteria  will  be  extended  to 
Include  more  species  and  will  be  augmented  by  serological 
examination  performed  with  specific  semms  and  with  antigens 
extracted  from  various  organisms.  ^ 

The  role  of  cell  walls  as  portions  of  complete  antigen 
will  be  further  examined^  especially  to  deteimlne  if  the  factor 
in  cell  walls  which  contributes  to  potentiation  of  laimunity  is 
identical  or  related  to  that  which  produces  hypersensitivity. 
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Ohjectives: 

Immunity  against  many  infections  produced  by  Gram-negative 
organisms  is  intimately  related  to  the  endotoxins  they  produeej, 
and  in  the  case  of  typhoid  fever,  the  role  of  Vi  antigens  also 
must  be  considered.  Studies  are  directed  toward  an  intimate 
knowledge  of  the  chemical  structure  of  endotoxins  or  0  antigens j, 
development  of  methods  of  producing  and  purifying  Vi  antigen  in 
its  native  state^  understanding  of  the  role  of  specific  serologic 
factors  of  0  antigens  in  production  of  protective  immunity,  and 
development  of  laboratonry  tests  which  will  make  it  possible  to 
analyze  the  part  played  by  various  antigens  in  inducing  protection 
against  infections  with  Gram-negative  bacteria. 

Methods; 

Biophysical,  biochemical,  and  biological  approaches  are 
combined  in  this  project.  Physical  and  mild  chemical  treatments 
are  applied  to  bacteria  to  isolate  various  antigenic  fractions, 
and  such  techniques  as  curtain  electrophoresis  are  employed  to 
purify  products.  Electron  microscopy  is  performed  as  a  routine 
"control"  procedure. 

Major  findings; 

1.  Delipified  toxins  (those  in  which  the  lipid  content 
has  been  reduced  from  approximately  19^  to  1^  or  2^)  are  equaJJLy 

Part.  E  included   Yes  X    No 


Major  findings  (gontinued) ;        "2-         Serial  Mo.  WIA.ID-I78 

as  toxic  and  pyrogenie  as  nafcar.al  endotoxins.  In  addition^,  they  are 
eqiially  as  leth-al  for  tliorotx"ast~tre;ated  rabbits  and  as  active  in 
producing  ttuBor  iSamage  in  aiiae.  Both  preparations  induce  specific 
protection  in  mice. 

2o  Lipid  freed  from  end/stoxin  by  acid,  hydrolysis  stimulates 
nonspecific,  resistance.  Since  this  material  contains  up  to  20^ 
carbohydi'ate  and  a  small  amotrnt  of  amino  acids^  i.t  is  possihle  that 
certain  sijgars  or  a  coxBiination  of  s'ogars  with  amino  aeids  maj  con- 
tribute to  nonspeeific  resistance. 

3«  Endotoxins  may  he  delipified  and  depr^Dteiniaed  to  an 
irreducihle  mlniraim.  of  appiuximately  1^  lipid,  and-  2$  protein,  -without 
loss  of  toxicity.  These  delipified  toxins  aye  capab.le  of  stimixLating 
nonspecific  as  well  as  specific  resistance,  !I!he  lipid  exti^acted  does 
not  produce  specific  resistaD.ee. 

h.     A  survey  of  var'ious-  organic  3.iq_iiids  as  so.l vents  for  the 
endotoxin  of  Salgonella  entei'ltidlB  ind;icates  that  a  nijmber  of  solvents 
extract  entJo toxins  without  affecting  their  potency.  Endotoxin  is 
remarkably  stable  to  reagents  wj?.ieh  az-e  kno-wn  to  react  ^cith  hydroxyl 
and  amino  groups  but  is  pai°tially  or  wholly  destroyed  by  formic  acid 
and  lactic  8,cid.  Liq^iJ.efied  phenol  was  found  to  be  an.  excellent 
solvent  as  was  d,liD.ethyl  sulfo.xide. 

5.  In  studying  the  speciif laity  of  active  protection  stimulated 
by  0  antigens^  i.t  has  heen  found  that  while  a  standard  whole  ce,ll 
preparation  an.d  an  antigenic al.ly  complete  toxic  extract  ai*e  capable 

of  protecting  mice  against  infection  with  S.  enteritidlSj,  haptenes^ 
lipidSj  and  tmrelated  endotoxins  were  incapable  of  conferring  pixD- 
teetion . 

6.  ':Fhe  partdeul.ar  serological  factors  that  are  essential  to 
stimulate  protection  8.gainst  S.  entei^itidis  have  heen  determ.ined. 
Only  organisms  containing  factor  9  and  a  major  portion  of  factor  12 
will  produce  afflmunity  when  a&aijiistered  to  mice. 

7.  It  has  been  shown  by  the  -use  of  radiosijlfur  that  ¥i 
antigen  contains  no  SLTl,fur  atoms.  Vi  antigen  labelled  wi.th  radio- 
active carbon  may  be  separated  from  other  antigenic  constituents  of 
organisms  and  puri.fied  by  curtain  electrophoresis.  EesuLts  of 
viscosity  and  sedimenta,tion-rate  studies  dem.onstrate  that  the  Vi 
antigen  molecule  under  investigation  is  larger  and  .less  polydisperse 
than  that  isolated  by  Webster  et  al.  Studies  of  the  protection  con- 
ferred by  Vi  antigen  indicate  that  it  acts  as  an  anticomplementary 
substance  and^  consequen.tly^  may  promote  infection  by  otherT'd.se 
nonvirulent  organisms . 


significance;  -3~  Serial  No.  MIA1D-1T8 

Aceor<iing  to  the  G-ezman  school,,  the  biological  activity  of 
endotoxins  is  attrihutable  pilmarily  to  the  lipid  component  of 
the  carbohydrate -lipid-protein  complex.  Ees-alts  of  studies  per- 
formed at  the  Eocky  Monjntain  laboratory  show  that  the  specific 
activity  of  en.dotcxins  is  due  to  carbohydrate ,,  for  these  activities 
are  possessed  by  endotoxins  from  which  lipid  and  protein  have  been 
largely  extracted  leaving  only  about  1$   of  these  coarponents  combined 
with  carbohydrate.  Since  protective  itma-unlty  can  be  induced  by 
administration  of  such  materials  to  mlce^  it  is  reasonable  to  assume 
that  by  expexdmental  procedures  the  specific  portion  of  the  carbo- 
hydrate responsible  for  activity  of  endotoxins  snay  be  isolated^, 
Identified^  and  practically  applied. 

Bie  use  of  the  S.  enteritldls  system  for  studying  protective 
Immunity  has  made  it  possible  to  detect  the  se2X)loglc  factors  of 
importance o  As  an  example,,  S.  enteritldls  contains  0  factors  1, 
9^  12i^  122?  aJi^  123;  S.  typhosa  has  factors  9  and  complete  12 
complex  but  lacks  factor  Ij  S.  bixLawayo  contains  orily  factor  1 
while  S.  galllnarum  contains  factors  9,   12,  and  123.  S.  enteritldls 
and.  So  typhosa  are  capable  of  protecting  mice^,  and  a  graded  dose 
response  may  be  demonstrated.  S.  galllnarum  protects  mice  to  a 
lesser  extent.,  but  S.  bulawayo  fails  to  confer  protection. 

Isolation  and  purification  of  Vi  antigen  by  the  methods 
employed  here  show  that  previously  reported  products  are  degraded 
to  some  extent  since  the  present  preparations  are  less  polydispersed. 
These  antigens  apparently  act  as  anticomplementary  substances  and 
sei've  to  increase  pathogenicity  of  S.  typhosa  for  mice  in  the  same 
way  as  does  gastric  mucin .  It  is  felt  the  essential  factor  in 
producing  imm'unity  is  the  endotoxin  moiety,  but  it  is  possible 
that  Vi  antigen  may  have  some  effect  In  man  not  demonstrable  in 
experimental  systems. 

Proposed  course; 

The  res-ults  of  the  last  few  years'  work  on  immunity  against 
Salmonella  infections  in  experimental  systems  has  increasingly 
strengthened  the  thesis  that  endotoxin  is  the  factor  responsible 
foi'  the  production  of  specific  protective  immunity.  Because  of 
these  resiiLts,  analysis  of  fractions  of  endotoxin  for  their  ability 
to  act  in  this  capacity  will  be  continued  and  expanded  with  a 
view  toward  isolating  and  identifying  the  active  portion  of  the 
molecule  and  of  coupling  this  material  to  a  carrier  to  constitute 
an  "artificial  antigen."  The  Implications  of  such  research,  if 
productive  of  positive  results,  can  easily  be  appreciated. 

In  view  of  I'esults  obtained  with  experimental  systems.,  it 
is  pix)posed  to  arrange  for  injection  of  relatively  nontoxic 
material.;  such  as  that  obtained  by  treatment  of  org.anlsms  mth 
dioxane,  into  human  subjects  to  determine  toxicity  and  antigenicity 
of  the  pi-eparatlons .  These  studies  are  essential,  before  these 
antigens  couJ.d  be  applied  in  the  field  where  they  laay  be  tested  for 
their  efficacy  in  preventing  Salmonella  infections  in  man. 
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Part  A. 


Project  Title:   Investigations  of  the  role  of  morphological  elements 
of  mici^oorganisas  in  iaimimity  and  related  phenomena 

Principal  Investigator;  E.  Ribi 

Other  Investigators:  C.  L.  Larson  and  K.  C  Milner 

Cooperating  Units: 

Man  Years  (calendar  year  1959): 
Total:        3.5 
Professional:   .5 
Other:        3 

Project  Description: 

Ohjectives; 

Studies  imder  this  section  include  those  done  on  a  variety 
of  organisms  as  requested  hy  investigators  who  have  become 
interested  in  Dr.  Ribi's  biophysical  approaches  to  microbiology 
and  immunology.  Drs.  Gerhardt  and  Lund,  of  the  University  of 
Wisconsin,  were  desirous  of  isolating  and  pujrlfying  the  mor- 
phological elem.ents  of  spores  of  Bacillus  subtilis  and  B.  terminalis 
for  antigenic  and  chemical  analysis.  Dr.  Munoz,  University  of 
Montana,  id-shed  to  deteimine  whether  cell  walls  or  protoplasm 
of  Bordetella  pertussis  contained  toxin,  histamine  sensitizing 
factor,  or  jjamunizing  antige::..  Dr.  Foster,  of  the  University  of 
Alabama,  worked  in  close  cooperation  i-jlth  members  of  the  staff 
of  the  Rocky  Moimtain  Laboratoory  to  determine  the  morphological 
site  of  tcxj.ns  and  pixjtective  antigens  of  Brucella  sp. 

Methods : 

The  studies  were  g-uided  primarily  by  the  techniques 
developed  at  the  Rocky  Mountain  Laboratory.  These  include  the 
present  pressure  cell  system  for  rapturing  intact  cells  and  the 
use  of  electron  microscopy  as  a  control  mechanism.  Suitable 
biological  tests  were  employed  as  needed. 

Part  B  included   Yes  X    No 
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1.  Th.&   toxin  of  B.  pertussis  was  foimd  to  be  present  in, 
protoplasm.  This  pcrtion  cf  the  cell  was  toxie  "both  for  mi.ce  and  for 
the  skin  of  z-alDbits,  'Hie  histamine  sensitizing  factor  and  the  pro- 
tective antigen  were  fotind  to  be  present  in  the  cell  walls. 

2.  5!b.s  enti,;re  spores  of  B.  ggbtilis  and.  B.  tgj^j3._aj..j._s  wex« 
subjected  to  mechanical  pressure  arid  stibsequent  differential  cen- 
trifiigatlon  restilting  ixs.  isolation  of  spores  and  of  the  e.-scsporiim 
coats.  Subsequent  treataieat  of  these  spores  by  iilt:rasonic  vibration 
and  differential  centrif-u^ation  a3J.owed  for  i.sola,tion  of  the  spoi-e 
walls  and  solid,  seemingly  wall=leBs^  oblong  protoplasmic  bodies. 

-  3»  Cell.  wa2.1  and  protoplasmic  fractions  were  made  from 
B.  abortus  by  the  pi^ss'ure-cell  tacbaique.  A  water-soluble  and  a 
bacterial-'i'esidue  fraction  ve.Te   also  obtained  by  extraction  of  whole 
cells  with  ether.  These   were  treated  .for  theix°  ability  to  protect 
mice  against  a  virulent  B.  ajjoi-tua  infection,  liie  px'otective  index 
was  as  follows  s  controls  ~  Oj  protoplasm  ^-  1.0;  acetone  dried  whole 
cells  =  1.9j  I'esidue  of  aq;u.eous  ether  extract  ~  2. 7 J  cell  walls  = 
3-7;  and  aqueous  ether  extx'act  =3  >4.6.  The  latter  preparation  is  also 
a  potent  endotoxin  having  an  LD^q  ^^^  2nl.ce  of  O.5  aag. 

Significance; 

The   varioixs  fractions  prepared  from  spores  ■v.rill  be  utilized 
by  scientists  in  Wisconsin  for  fui'i:he2''  immunologic  and  chemical 
studies.   jChe  separations  made  so  nicely  severe   to  emphasize  the 
wide  range  of  applicability  of  the  present  methods  and  wl.ll  ser^/e 
to  provide  materials  -aseful  in  studies  of  the  interesting  phenomenon 
of  spore  formation. 

The  demonstration  that  the  cell  wb1.1s  of  B.  pertussis  contain 
the  effective  protective  antigen  while  the  protoplasm  contains  toxin 
lethal  for  mice  an.d  capable  of  producing  denaal  necrosis  in  rabbits 
suggests  that  x^^accines  which  will  confer  immunity  without  producing 
serious  side  effects  may  be  developed. 

The  studies  with  B.  abortus  are  of  interest  for  a  number  of 
reasons.  The  antigen,  obtained  by  extraction  with  ether  is  soluble 
in  water  and  is  toxie.  Salmonella  sp.  contain  similar  an.tlgens  but 
antigens  obtained  from  E.  tulg.rense  by  this  treatm.ent  are  par'biculate 
and  nontoxic.  The  demonstration,  that  cell  walls  and  the  above  extracts 
ax-e  capable  of  producing  imn3.unity  in  mice  serves  to  emphasise  the 
practicability  of  employing  these  as  axitlgens  for  preventive  purposes. 

Proposed  couz-se; 

Since  these  studies  were  initiated  on  a  short-teim  basis  as 
cooperative  projects^  no  plans  are  made  for  further  specific 
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investigations  of  the  spore  problem  or  of  B^,  pertussis c      It   is 
planned  to    investigate  further  the  various  immunogenic    parts  of 
B.   abortus  to  determine  #iether  combining  than  will  produce  an 
interfering,    additive,    or  synergistic   effect » 
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Publications  other  than  abstracts  from  this  project: 

Munoz,  J.,  Ribi,  Edgar,  and  Larson,  Carl  L.:  Antigens  of  Eordetella 
pertussis.  I.  Activities  of  cell  walls  and  protoplasm.  J.  Immunol. 
53(5):  ^96-501.  Nov.  1959. 
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Project  Title;  The  eneephalitides 

Principal  Investigator:  C.  M»  Eklund 

Other  Investigators:  W.  Burgdorfer;,  ¥.  L.  Jell.ison,  G.  M.  Kohls, 
D.  B=  Laeiaaan,  and  L.  A.  Thomas 

Cooperating  Units: 

Man  Years  (calendar  year  1959): 
Total:        15.5 
Professional:   2.5 
Other:        I3 

Project  Description: 

Objectives: 

The  objectives  of  this  program  are  to  deteimine  the 
incidence  of  arboi'  vinas  Infections  in  the  western  United  States, 
to  develop  better  methods  of  diagnosis  of  these  diseases,  to 
develop  a  detailed  knowledge  of  the  ecology  and  epidemiology 
of  this  group  of  diseases,  and  to  develop  general  and  specific 
methods  of  control. 

Methods; 

The  methods  earployed  are  in  general  those  used  in  field 
studies  of  ai'thropod-bome  infections  and  virological  and 
serological  techniques  suitable  for  this  type  of  study. 

Major  findings: 

1.  Mosquitoes,  C.  tai-salis,  were  not  abundant  in  Idaho, 
Washington,  or  North  i)akota  last  summer.  No  isolations  of  WEE 
vinas  and  2  isolations  of  SLE  virus  were  made  from  approximately 
2,000  G_.  tax's  alls  collected  in  Idaho.  Neither  of  these  viruses 
were  isolated  from,  6OO  mosquitoes  collected  in  Washington,  but 
a  previously  unknown  virus  was  obtained  from  one  lot.  Four 
isolations  of  western,  virus  wex*e  made  from  2,100  C.  tarsalis 
collected  in  Noz'th  Dakota. 
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2o  Atteiirpts  to  isolate  WES  vijcus  from  the  senjms  of  rfteramalSj, 
birds.,  and  snakes  or  tram,  various  tissues  yielded  negative  results. 
These  results  create  doubt  as  to  the  existence  of  latent  infection 
in  birds  ijnder  natural  conditions. 

3.  Antibody  studj.es  -were  pezfoimed.  on  semms  fixm.  vari.ous 
birds,  aniimalSj  and  hixmaa  beings  collected  during  1958.  Serums  from 
turkeys  and.  hogs  living  in  the  Bisiaarak-Mandan,  area  of  I'orth  Dakota 
were  found  to  have  a  high  incidence  of  antibodies  against  WEE  but 
a  very  low  incidence  of  antibodies  against  SLE.  It  appears  that  there 
are  focal  areas  in  which  WEE  vix'os  is  active  even  thoisgh  the  ovei--all 
activity  in  the  state  is  low. 

Pigeon  serums  wei-e  coLlected  in  Minnesota,  fne   incidence  of 
birds  with  antibodies  against  WEE  varied  fi*om  0  to  ^O'fo,     Birds  in 
the  southern  part  of  the  state  were  found  to  be  essentially  negative, 
whereas  about  "JOio   of  those  in  the  noi'them  part  of  the  state  yielded 
serums  having  antibodies, 

h.     The  strain  of  Powassan  virus  isolated  in  Canada  ■'jra.s 
studied  in  the  laboratory.  There  appears  to  be  hat  slight  relation- 
ship between  this  virus  and  Russian  spring-summer  encephalitis  and 
louplng  ill  viruses o  The  LD50  ^^^   21-day-old  mice  varies  txom  7»5 
to  9°  7°  It  is  \.ii!fomLy  infectious  no  matter  which  route  of  inociila- 
tion  is  employed.  In  ij— day-cld.  mice  the  11)50  varies  between  9»5 
and  10  when  the  virus  is  administered  intracerebrally  or  intraperi- 
toneally.  It.  is  highly  infectious  for  1-day-old  chicks  causing  a 
vlremia  persisting  for  a  period  of  8  days.  Blood  from  chicks 
attains  a  titer  of  lOT.  Serums  from  various  areas  in  the  West  and 
from  Alaska  have  been  examined  for  the  presence  of  antibodies  against 
Powassan  virus  with  negative  resiilts. 

5»  .An  attempt  is  being  made  to  classify  arbor  viinises  by  use 
of  cri.teria  x^hich  may  be  helpful  in  elucidating  the  natural  history 
of  these  viruses  and.j  consequently,  in  studying  the  ecology  and 
epidemiology  of  the  diseases  with  which  they  are  associated.  The 
following  e.xample3  are  given:  WEE  virus  produces  severe  and  pro- 
longed viremia  in  birds,  SLE  virus  produces  only  a  mild  vlremia,  and 
trlvlttatus  and  .inoxnata  viruses  fall  to  produce  vlremia.  Of  22 
viruses  exaaiined  for  their  ability  to  produce  viremia  in  gajrter 
snakes  and.  to  produce  infection  when  inoculated  Intraperltoneally 
into  21-day-old  mice,  it  was  foimd  that  13  failed  to  react  in  either 
host.  Tvo  viruses  were  negative  when  injected  into  mice  but  produced 
viremia  in  snakes.  There  were  7  viruses  which  produced  viai-emia  in 
snakes  and  were  infective  for  21-day-old  mice. 

6,  Stiadies  on  the  pathogenesis  of  central  nervous  system 
lesions  produced  in  mice  by  Colorado  tick  fever  virus  and  SLE  virus 
indicate  that  the  mechanism,  whereby  aaimals  are  protected  from  death 
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is  eoaipletel.y  dlffe^'snt  with,  each  of  the  viixises.  In  the  case  of 
Colorado  tick  fever  tlieire  is  a  relative  instts.cepti'bility  of  nerve 
system  cells   which  is  ac:3Tii,red  -with  snator'ation  of  the  aaimals,, 
•whersa,5  with  SIE  virus  the  serologie  mechaxiisnis  Tsrhich  clear  the 
hlood  and  other  tissues  are  likesd.se  responsible  for  clearing  the 
central  nex^roxm   systeai. 

To  A  complete  transsrlstsicji  cyele  has  hesn  demonstrated 
■beti»reen  0.   ■":.a::v'all:?„  ga.rt;er  snak.es<,  asid  WEE  virus.  Prevloiosly  we 
demonst::: .  -igi-^'fe'^es  were  capable  of  infecting  snakes 

■with  the  _   '      of  a  viremla  btit  -were  xinable  to  demonstrate 
that  mosqi'dooes  feeding  lapon  infected,  aaakes  coixLd  become  infected 
and  thereafter  transfer  the  infection  to  eh:ieks  or  other  snakes. 
This  phase  of  the  eyele  has  been  completed  duixrixig   the  present 
experiments  o  It  has  not  been  possible  to  detect  antibodies  in 
the  blood  of  snakes  -isMcili  had  recovered  from  vlTsmla  produced  by 
injection  of  WEE  viras. 

80  The  HI  test  s?ay  be  'ased  as  a  satisf aeti'ry  screening 
test  for  the  presence  of  a-n,tlbodle,s  against  SIE  and  WEE  viru.ses. 

Significance ; 

Negative  2:^sdlts  in  attenrpts  to  isolate  WEE  virus  from 
tissues  of  biriis  eol.le.'sted  in  areas  where  infection  with  this 
virus  is  endemic  throw  reasonable  do"ibt  upon  the  ijaporfcanee  of 
latent  infections  of  birds  as  an  iniport.ant  factor  in  the 
maintenance  cf  vi3ras  i.n  natixreo  Isolation  of  viras  from  the 
first  brood  of  C  =  tars  alls  and  its  continuous  presence  in  them 
as  long  as  appreciable  ntimbers  persist  f'orther  emphasize  the  role 
of  m.osquitoes  In  this  respect « 

Sim'jltaneous  studies  of  mosquitoes  for  the  presence  of 
SIE  and,  WEE  viimaes  and  surveys  for  the  occurrence  of  antibodies 
against  these  viruses  in  sersams  from,  htonaa  beings  suggest  that 
while  C.  tarsalis,  is  the  vector  of  WEE  vir^j.s  thei"e  is  a  distinct 
possibility  that  this  mosquito  is  not  the  important  insect 
vector  of  SEE  virus. 

Eecent  effoi'ts  to  classify  virus  on  some  basis  other  than 
the  serclogie  ones  suggested  by  Casals  were  prompted  by  the  need 
to  have  inf  oimation.  a.va;ilable  which  would  serve  as  an  aid  in 
ecological  investigations.  If  a  viius  such  as  WEE  produces 
viremia  In  mammal.s_,  birds.,  and  snakes,  field  stU'dies  must  be 
directed  fcowax'd  a  wide  variety  of  aaimals  in  ox'der  to  determine 
the  natu2=al  hi,storyo  If^  on  the  other  hand»  such  viiaises  as 
trivitt^tus  and.  inomata  do  not  infect  birds  and  prodaee  viremia 
in  young  maEEna2.s  only^^  the  area  of  i.nqulxy  may  be  more  restricted. 
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Studies  -with  Powassan  virus  indicate  that  it  has  at  most  a  reiaote 
relation  to  Riossian  spring-summer  encephalitis  virus.  The  coopei^ative 
field  study  car^ried  out  in  the  area  about  Powassan^  Ontario^,  indicated 
that  ticks  were  and  have  been  scarce  and  that  the  ecological  facts 
pointed  toward  some  vector  other  than  ticks. 

Proposed  course; 

There  is  a  need  for  vaccines  against  certain  of  the  arbor  virus 
Infections.  Since  it  has  been  shown  that  a  10^  suspension  of  brain 
from  suckling  mice  infected  with  CTF  yItob   can  be  Inactivated  with 
Is^iOOO  formaldehyde  at  h'^   C  without  loss  of  antigenicity,  it  is  proposed 
to  extend  observations  to  include  other  viruses.  Preliminary  work 
indicates  that  louping  ill  virus  may  be  inactivated  in  this  way. 
Attempts  will  be  made  to  select  variants  of  WEE  and  SEE  viruses  that 
have  diminished  affinity  for  central  nervous  system  tissue.  These  also 
will  be  subjected  to  the  above  inactivation  process. 

Further  studies  of  the  serology  of  the  arbor  viruses,  together 
with  the  pathogenesis  in  mosquitoes,  ticks,  and  in  mammalian  and  avian 
hosts,  will  be  continued  and  expanded.  These  studies  have  application 
to  various  field  problems  and  also  serve  to  explain  many  of  the 
varied  clinical  aspects  of  the  diseases  caused  by  the  different  viruses. 

Attempts  are  under  way  to  deteimine  whether  or  not  snakes  and 
C .  tarsalis,  both  infected  and  noninfected,  can,  under  controlled 
situations  existing  in  nature  (root  cellars),  maintain  WEE  virus 
throughout  the  winter  season.  Solution  of  the  over-wintering  mechanism 
of  virus  would  be  most  valuable  in  providing  measirres  for  the  control 
of  hutaan  disease.  Field  studies  will  be  continued  with  especial 
emphasis  upon  the  periods  just  before  mosquitoes  emerge  and  at  the  time 
mosquitoes  become  infrequent  in  the  late  summer  or  early  fall. 
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Thomas^  Leo  A.^,  Ekiund^  Cai'l  M.,  and  Rush,  ¥ill.iam.  A.  s  Suscepti- 
hility  of  gai'ter  snakes  ('Hiaagiophis  spp.)  to  western  equixie 
encephalomyelitis  virus.  Pi-oc.  Soe.  Exp.  Biol.  &  Med.  99(3)s 
698-700.  Dee.  1958. 

Eush^  William  A.^,  Bz'erman^  James  M.,  and  Eklund;,  Carl  M.:  A 
natural  hiberGati.on  site  of  the  mosquito,  Culex  tarsalis 
Coguillett^  in  the  Coli-cnbia  Elver  Basin,  v. ashlngbon .  Mosq. 
18(4):  288 -293 »  Dee.  I958. 

In  press; 

lEhomaS;  Leo  A.  and  Smith,  James  V.:   "Hie  encephalitis  outbreak 
in  noi-them  Utah:  2.  Infection  rates  in  birds,  maramals,  and 
mosquitoes.  Mosq.  News. 
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Public  Health  Association. 
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Part  A. 

Project  Title;  Colorado  tick  fever 

Principal  Investigator;  CM.  Eklimd 

Other  Investigators;  ¥.  Buxgdorfer,  ¥.  L.  Jellison,  G.  M.  KohlS;, 
D.  B.  Lacionan;,  and  L.  A.  Thomas 

Cooperating  Units; 

Man  Years  (calendar  year  1959) s 
Total;        18.75 
Professional;   2.75 
Other;        I6 

Project  Description; 

Objectives; 

The  objectives  of  this  program  are  to  develop  a  knowledge 
of  the  clinical  syndromes  which  CTF  virus  may  reproduce  in  human 
beingSj  tc  understand  the  ecology  of  this  disease  with  special 
reference  to  the  ticks  (Permacentor  andersoni)  that  transmit  the 
disease  and  the  rodent  hosts  responsible  for  maintenance  of  the 
disease  in  nature.  In  addition^,  attempts  to  prevent  the  disease 
by  means  of  a  prophylactic  vaccine  are  being  made. 

Methods ; 

The  methods  employed  do  not  differ  greatly  from  those  used 
in  laboratories  studying  field  and  laboratory  aspects  of  arthropod- 
borne  virases  except  as  they  are  adapted  to  our  local  situations. 

Major  findings; 

1.  Up  to  the  present  time  CTF  virus  has  been  isolated 
from  a  total  of  553  patients.  This  is  a  remarkable  number  of 
isolations  for  an  ai'thropod-transmitted  virus  disease. 

2.  Surveys  for  the  presence  of  antibodies  against  CTF 
virus  have  been  conducted  on  sermas  collected  in  Wyoming  and 
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Idaho.  Approximately  Sfo  of  seriJiQB  txovi  Wyoming  and  'jfo   of  those  from 
Idaho  were  fcund  to  contain  specific  antibodies.  These  findings  con- 
firm the  Inrpression  that  subclinical,  infection  is  rs,rely  encountered 
and  that  disease  due  to  this  virus  is  more  common  than  ordinarily 
supposed,. 

3.  Studies  of  the  ecology  of  CO!F  confirm  our  previoiis  findings 
that  raicroecologieal  envir^omaents  influence  the  incidence  of  CTF 
virus  in  both  native  rodents  and  xaature  and  Isimature  ticks  (D, 
andersoni) .  Areas  in  which  no  vli'us  can  be  detected  either  in  ticks 
or  in  rodents  continue  to  yield  negative  results^  whereas  those  in 
which  viirus  has  been  detected  show  the  continued  presence  of  vinas 
in  animals  and  art;hropods  although  the  incidence  may  fluctuate  greatly. 
It  also  is  interesting  to  note  that  the  majoi-ity  of  isolations  of 
virus  from  rodents  is  from,  golden-mantled  ground  sq;airrels^  primarily 
from.  iEiro.atui'e  animals. 

k.      It  has  been  demonstrated  that  the  Colijmbian  groimd  sq;airrel, 
the  golden-33iant.led  ground  squii^relj  chipmunks.,  and  deer  mice  may  become 
infected  with  C!I!F  virus  after  the  bites  of  infected  D.  andersoni. 
All  of  these  aninaals  d.eve.lop  a  viremia.  It  also  has  been  shown  that 
viremia  in  the  chipmunk,  pei'sists  for  a  period  of  about  2  weeks_, 
whereas  virus  can  be  demonstrated  in  the  blood  of  the  other  animal,3 
for  periods  varying  from  3  to  6  weeks.  The  efficiency  of  the  golden- 
mantled  ground  squirrel  as  a  mechanism  for  the  maintenance  of  virus 
is  earphasized  by  the  relatively  high  titer  of  virus  present  in  the 
blood  and  the  length  of  time  viremia  persists. 

5.  Fluorescent  antibody  techniq^ue  has  been  shoim.  to  be 
valuable  for  identification  of  CTF  virus  in  suckling  mice  and  for 
study  of  the  pathogenesis  of  this  disease  in  experimental  animals. 
A  specific  fluorescence  can  be  demonstrated  in  those  tissues  of  ex- 
permental  animals  from  which  virus  can  subsequently  be  isolated. 

6,  A  vaccine  which  ■^ri.ll  suecessfiLlly  produce  antibodies  in 
experimental  animals  and  volunteer  h^jman  SLXbjects  has  been  developed. 
Virus  contained  in  mouse  brain  is  inactivated  with  1:^00  foi'maldehyde 
at  4°  C.  Viriis  is  progressively  killed,,  and  after  a  period,  of  55  to 

60  da.ys  no  virus  can  be  demonstrated  in  the  vaccine  either  by  injection 
into  expeilmental  animals  or  into  volunteers.  This  material  produces 
satisfactory  neutralizing  antibodies  in  htmians  and  protective  anti- 
bodies in  suckl.ing  mice  and  hamsters. 

Significance; 

As  has  been  emphasized  in   the  pastj,  CTF  infection  in  man  is 

not  as  mild  a  disease  as  has  previously  been  supposed.  Frequently 
encephalitis  8n.d  bleeding  tendencies  of  greater  or  .lesser  severity 
are  encountei-ed.  Through  the  fin.di.ngs  of  this  study  the  impoi-tance 
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of  this  •iisease  has  heen  stressed  for  public,  health  an.d  medical 
authorities  in  the  West.  The  dsmonstration  that  in  the  neighhor- 
hood  of  3  to  8i  of   individuals  resj^Hng  in  ruz-al  areas  have 
antihodles  against  this  disease  likewise  indicates  that  this  is  not 
so  rare  a  condition  as  we  have  been  lead  to  believe, 

The   finding  that  transovarfal  transfMssion  doee  not  occur 
in  ticks  eiirphaslaes  the  imporfcanee  of  native  :iXfd<?nts  as  the 
definitive  host  of  this  -virus  arid  as  the  link  in  the  e'hata.  of 
infection  toward  which  control  measures  sho-ald  he  directedo 

It  is  of  great  interest  that  vaccines  can  he  prepaz-ed  which 
will  produce  antihodies  in  hoth  Toan  and  experimental  aaii!aaJ.s. 
These  vaccines  are  prepared  hj  adding  l:toOO  foraml-dehyde  to  the 
virus  S'ospension  and  a3.1owing  them  to  react  at  tearperatures  of 
k°   C  until  the  virsis  is  killed.  T^'As   pi-ocedure  does  not  impair 
a,ntigenicit7  of  the  viros.  Antigenicity  ic?  markeiii./  reduced  if 
formaldehyde  is  allowed  to  r^saet  with  virus  at  temper-at-^res  of 
27  or  32°  C.   It  is  possible  that  vaccines  against  certain  other 
arhor-ho3me  viruses  can  he  prepared  using  the  technique  similar 
to  this  one. 

Proposed  covz-set 

Studies  of  vaccines  for  the  prevention  of  GIF  will  he 
continued  and  expandedj,  and  further  effort  will  he  inade  to  apply 
the  vaccine  to  the  htcnao,  population.  Much  of  this  work  will  be 
done  in  cooperation  with  Dr.  Gordon  Meiklejohn  of  the  University 
of  Colorado.  Attempts  to  study  the  presence  and  distribution  of 
virus  in  ticks  will  be  continued.  Special  emphasis  will  he  placed 
upon  the  use  of  fluorescent  antibody  techniques  in  this  study. 
Continued  effort;  will  be  made  to  describe  further  the  clinical 
aspects  of  CTF   and  tc  determine  the  factors  responsible  for  the 
severe  bleeding  tendencies  cften  encountered  which  result  in  a 
fatal  outcome. 
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Part  B.  Honors^  Awards,,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Burgdorfer,,  Willy:  ColoradiO  tick  fever.  ITae  behavior  of  CTF 
virus  in  the  porcupine,  J.  Inf.  Dis.  104(l) ;  101-10^.  Jan. -Feb. 
1959  • 

Rozeboom_,  Ll.oyd  E.  and  Bui^dorfer^  Willy:  Development  of  Colorado 
tick  fever  virus  in  the  Rocky  Mountain  -vood.   tick;,  Dezmacentor 
andersoni .  Am.  J.  Hyg.  69(2):  138-111-5.  Mar.  1959 - 

Burgdorferi  Willy  and  Eklund,  Carl  M.:  Studies  on  the  ecology  of 
Colorado  tick  fever  virus  in  western  Montana.  Am.  J,  Hyg.  69(2); 
127-137.  Mar.  1959, 

G-erloff ,  Robert  K.  and  Ek2und_,  Carl  M. :  A  tissue  cixltiire  neutrali- 
zation test  for  Colorado  tick  fever  antibody  and  use  of  the  test 
for  serologic  surveys.  J.  Inf.  Dis.  10^(2) ;  17^-183'  Mar. -Apr. 
1959. 

Gerlof f ,  Robert  K.  and  Larson,  Carl  L. :  Expeirimental  infection  of 
rhesus  monkeys  with  Colorado  tick  fever  virus.  Am,.  J.  Path. 
35i^)t   10^^3-105^.  Sept. -Oct.  1959. 

In  piess: 

Eklund,  Carl  M.^  Kohls,  Glen  M.,  Jellison,  William  L.,  Burgdorfer, 
Willy,  Kennedy,  Richard  C,  and  Thomas,  Leo  A.:   The  clinical  and 
ecological  aspects  of  Colorado  tick  fever.  Proc'  Intern.  Cong, 
Trop.  Med.  and  Malaria,  Lisbon,  Sept.  1958. 
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To:       Dr.  Justin  Andrews.  Director 

National  Institute  of  Allergy  and  Infectious  Diseases 
National  Institutes  of  Health. 
Bethesda  14,,  Maryland 

Farom:     Carl  L.  Larson,  Director 
Roclsy  Moijntain  Lalioratory 

Subject:   ML  Publications  for  the  period  January  through 
Novembei-  1959 

1.  Salvin,  S.  B.;   The  influence  of  leucocytes  from  sensitized  mice 
on  resistance  to  Histoplasma  eapsulatnm..  Am.  J.  :^g.  68(3): 
233-2iH.  Nov.  1958. 

2.  Hughes^  Lynd.ahl  E.  and  Philip ^  Cornelius  B.:  Experimental  tick 
paralysis  in  laboratory  animals  and  native  Montana  rodents.  Proc. 
Soc.  Exp.  Biol.  &  Med.  99(2):  316-319.  Nov.  1958. 

3.  Jelllson,  William  L.,  Stoe:aner^,  Herbert  G.>  and  Bergj  George  M. : 
leptospirosis  among  Indians  in  the  Dakotas.  Rocky  Mtn.  Med.  Jotir. 
55.(12):  56-58.  Dec.  I958. 

'+.  Brennan,  James  M.:  A  Croesus  among  insects.  Nat.  History  68(l): 
56.  Jan.  1959- 

5-  Philip,  Coi-nelius  B.:  New  records  of  Tabanidae  in  the  Antilles. 
Siapplemental  report.  Am.  Mus,  Novitates  No.  1921:  1-7-  Dec.  1958. 

6.  Jellison^  William  L.,  Bell,  J.  Frederick,  Vertrees,  J.  D.,  Holmes, 
M.  A.,  Larson,  Carl  L.,  and  O^ren,  Cora  R, :  Preliminary  observations 
on  diseases  in  the  1957-58  outbreak  of  Microtxis  in  western  United 
States.  Trans.  23rd  N.  A.  Wildlife  Conf,,  pp.  137-1^5-  Mar.  I958. 

7-  Thomas,  Leo  A.,  Ekl\md,  Carl  M.,  and  Rush,  Wi3J.iam  A.:  Suscepti- 
bility of  garter  snakes  (Thsronophis  spp.)  to  western  equine 
encephalomyelitis  viras.  Proc.  Soe.  Sxp.  Biol.  &  Med.  99(3)  • 
698-700.  Dec.  1958. 
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8,  Philip^  Gomeliiis  B»  and  Aiiifeen,,  Th.omas  H»  G=;  Records  of 
Tabanidae  from  Sardinia  and  Corsica^  Memorie  della  Societa 
Entcaaologica  Italiana  37;  87-97-  Hov,  I958. 

9.  Eiish,  William  A.<,  Bi«nnan^,  James  M=^  and  Ekltind,,  Carl  Mo :  A 
natxiral  hitemation  site  of  the  mosqaitOj,  Ctilex  tarsalis 
Coguillett,  in  tlie  Colimbia  River  Basin,  Washington.  Mosq..  He"ws 
l3(k)t   288-293"  Dec.  1958. 

10.  Ekl-un,d,,  Carl  M..,  Hadlow^  WlLliam  eT.,  Pickens,  Sdgar  G..,  and 
Gerloff ^  Robert  K. s  Detecting  poliovirus  in  vaccine  lots  used  in 
Idaho  in  1955.  Pub..  Hea2.th  Rep,  7^(l);  6O-66.  Jan.  1959- 

11.  Brennan,  James  M.s  Synonymy  of  Odontacarus  Evring^  1929.«  ^^^ 
Acomataearus  Ewing,,  19^,  with  redescriptions  of  0.  dentatus 
(Et'Jlng)  and  0.  aiLstralis  (Ewing),  also  descriptions  of  three 

new  species  from  southern  United  States  (Acarina:  Trombieulidae). 
Ann.  Ent.  See.  Amer.  52(l):  1-6.  Jan.  1959" 

12.  Brennan,  James  M.  and  Jones^,  Eleanor  K. ;  Keys  to  the  chiggers  of 
north  America  with  synonymic  notes  and  descriptions  of  two  new 
genera  (Acarina:  Trombiciilidae) .  Ann.  Ent.  Soc.  Auer.  52(l) ; 
7-16.  Jan.  1959. 

13.  Ribi;,  Edgar,  Miltier,  Kelsey  C.,  and  Perrine^  Kieodore  D.t  Endo- 
toxic  and  antigenic  fractions  from  the  cell  wall  of  Salmonella 
enteidtidis ..  Methods  for  separation  and  some  biological  activities. 
J.  Imm-unol.  82(1):  75-8^^-.  Jan.  1959- 

l^i-.  Jellison,  W.  L. 5,  Epler^  Deane  C.^  KiihnS;,  Edith,  and  Kohls,  GlenM.: 
Tularemia  jji  man  from,  a  domestic  rural  water  supply.  Arquivos  Y 
Congresso  Intemaeiona,!  de  Microbiologia,  Rio  de  Janeiro,,  Aug. 
17-2J+,  1950.  Is  30i-30i^,  1958. 

15.  Philip,  Coxnelius  B.,  Hughes,  Lyndahl  E.,  Rao,  K.  N.  A.,  and 

Kalra,  S.  lalt     Studies  on  Indian  tick  typhus  and  its  relation  to 
other  human,  typhuslike  r1.ckettsioses.  Arquivos  V  Congresso 
IntemacionsJ.  de  Microbiologia,  Rio  de  Janeiro,  Aug.  17-2^,  1950. 
1:  571-57^. 


16.  Lacktaan,  David,  Casey,  Mary,  Philip,  Robert,  Owen,  Cora,  and 
Eeinhard,  Karl:  A  conrpaidson  of  influenza  in  the  northwestern 
United  States  caused  by  A-prlme  and  Asian  influenza  viruses. 
Can.  J.  Pub.  Health  50(2) 1  71-79-  Feb.  1959 . 

17'  Gerloff,  Robert  K.,  Larson,  Carl  L.,  and  G.lesne,  Lillian  R.  B.: 
HatTorally  occuri'lng  poliomyelitis  antibody  in  Hamilton,  Montana. 
Pub.  Health  Rep.  7^2):  I75-I80.  Feb.  1959- 
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18.  Jellison^  ¥lll.laai  L.;  Fleas  and  disease.  Ana.  Rev.  Ent.  hi 
389-^1^.  1959 « 

19.  BuipgdorCer,  Willys  Colorado  tick  fever.  The  'befeavior  of  CTF 
virus  in  the  poraupine.  J.  Inf.  Ms.  lO^Kl);  101-10^.  Jaa.-FeTD. 


20.  Brennan,  James  M.  an.d  Loomis,  Richard  B.:  A  reviev  of  the  reptile 
chiggers,  gensjs  Fonsecia  (Acarina^  Trcmbicalidae) ,  with  descriptions 
of  two  new  Amer-ican  species.  J.  Parasit<)l.  k^{l)%   53-64.  Feb.  1959- 

21.  Ribi,  Edgar  J  Perrine^  Theodoi-ej  List^  Bobertj  Brown,  William,  and 
Goode^  Granville s  Use  of  pressiare  cell  to  prepare  cell  walls  from 
luyeobacteria,  Proe.  Soc.  Exp.  Biol.  &  Med.  100(3) s  Skj-SkS,     Mar. 
1959- 

22.  Philip,,  R.  W.,,  Reinhard^  K.  R.,  and  Laclsman^  .D.  B.:  Obser^rations  of 
a  HPjmps  epidemic  in  a  "virgin"  pop-ulation.  Am.  J.  Hyg.  69(2); 
91-11.1.  Mar.  1959 » 

23.  Burgdorfer,  ¥i,lly  and  Eklund^  Carl  M. ;  Studies  on  the  ecology  of 
Colorado  tick  fever  virus  in  western,  Montana.  Am..  J.  Hyg.  69(2) ; 
127-137"  Mar.  1959- 

2H.  Eozeboom,  Lloyd  E.  and  Burgdorferi  Willy:  Development  of  Colorado 
tiek  fever  vi.ras  in  the  Rocky  Moxmtain  wood  tick,  Dermacentor 
andersoni.  Am.  J.  Hyg.  69(2):  138-lii-5.  Mar.  1959" 

25.  Luoto^  Lanri:  Ihe  epideBxlology  of  Q  fever  ■  in  the  United  States, 
Am.  J.  Pxib.  Health  ^(3):  334-338-  Mar.  1959- 

26.  Gerloffj  Roherb  K.  and  Eklund^  Carl  M. :  A  tissue  ciilture  neut.rali- 
zation  test  for  Colorado  tick  fever  antibody  and  use  of  the  test 
for  serologic  surveys.  J.  Inf.  Dis.  104(2);  174-183.  Mar. -Apr. 
1959  o 

27.  Hoyer,  Bill  H.,  Bolton,  Ell.ls  T.,   Ritter^,  Daniel  E.,  and  Ribi, 
Edgars  Simple  method  for  preparation  of  purified,  radioactive 
poliovirus  particles;  electron  micrograph.  Virology  (Hotes)  7(4): 
Ii62-464.  Apr.  1959" 

28.  Salvia  J,  S.  B.  an.d  Smith,  Robert  F. :   Delayed  hypersensitivity  in 

the  development  of  circulating  antibody.  The  effect  of  X-irradiation. 
J.  Exp.  Med.  109(4) s  325-338,  Apr.  1959- 

29.  Bell,  J.  Frederick,  Jell.ison,  William  L.,  Owen,  Cora  R.,  and 
Larson,  Carl  L. :  Applicahility  of  the  Ascoli  test  to  epizootic 
tularemia  in  wild  rodents.  J.  Wildlife  M^mt.  2^(2):  2-38-240.  Apr. 
1959. 
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30.  Philip^  Cornelius  B=:  PMlippane  Zoological  Expedition  19^ -19^7 • 
Tabanidae  (Diptera) .  Fieldiana;  Zoology  33s  5^3-625.  Apr.  1959 ■> 

31.  Salvia^  Samuel  B<. ;  Delayed- type  b.ypersensitl'vity  and  antllDody 
formation--a  discussion »  In  Mechanisms  of  Bypersensitivity,  Little^ 
Brorni  &  Co.^  Boston;,  Mass.  pp.  450-i|-52.  1959. 

32.  Bell^  J.  Frederi.cks  Transsnassion  of  rabies  to  laboratory  animals  by 
bite  of  a  naturally  infected  insectivoi-ous  bat.  Science  129(336l); 
1490-1491.  May  1959. 

33.  Stoenner^,  Herbert  G.,  Jellison,  William  L.,  Lackman^  David  B., 
Brock,  Darrell^  and  Casey,  Mary:   Q  fever  in  Idaho.  Am.  J.  Hyg. 
69(3);  202-21,3.  May  1959. 

34.  Casey  J  Mary  L.  and  Smithy  Bettiei  A  family  outbreak  of  Shigellosis. 
Rocky  Mtn.  Med.  Jour.  56(7):  33-35  and  46.  July  1959- 

35 •  Bell^p  J.  Frederick  and  Meis^  Armon:  Pericarditis  in  infection  due 
to  Coxsackie  virus  group  B^  type  3-  New  Eng.  J.  Med.  26l(  3)  ^ 
126-128.  July  1959. 

36.  Salvin,  S.  B.  and  Smith,  R.  F..  Antigens  from  the  yeast  phase  of 
Elstoplasma  capsulatvaa.   III.  Isolation,  properties^  and  activity 
of  a  protein -carbohydi'ate  complex.  J.  Inf.  Dis.  105(l);  45-53« 
July-Aug.  1959. 

37-  Bell,  J,  Frederick  and  Hadlow,  W.  J.:  Responses  of  newborn  and 
adult  domestic  rabbits  (Oryctolagus)  to  infections  with  Coxsackie 
viruses.  J.  Inf.  Dis.  105(1);  54'^0.  July-Aug.  1959- 

38.  Salvin,  S.  B. s  Current  concepts  of  diagnostic  serology  and  skin 
hypersensitivity  in  the  mycoses.  Am.  J.  Med.  27(l);  97-114. 
July  1959 » 

39.  Philip,  Cornelius  B. :  Some  epidemiological  considerations  in 
Rocky  Mountain  spotted  fever.  Pub.  Health  Rep. ,  74(7):  595-600. 
July  1959. 

40 .  Hoogstraal,  Harry  and  Kohls,  Glen  M. :  The   Haemaphy  sal  is  ticks 
(Acarina:  Ixodidae)  of  birds.  I.  H.  omithophila  n.  sp.  from 
Buima  and  Ihailend.  J.  Parasitol.~4^(4) :  417-420.  Aug.  1959 » 

41.  Brennan,  James  M.  and  Jones,  Eleanor  K.:  Pseudoschongastia  and 
four  new  Heotropical  species  of  the  genus  (Acarina:  Trombiculidae) . 
J.  Parasitol.  45(4):  421-429.  Aug.  1959- 
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42.  Jellison,  W.  L.j  Bell,  J.  F.,  and  Owen,  C.  R. :  Mo-ase  disease 
studies.   In  The  Oi'egon  Meadow  Mouse  Irruption  of  1957-1958 jt 
Federal  Cooperative  Extension  Ser\'"iee,  Oregon  State  College, 
Corvallis,  pp.  71-80.  1959- 

h^.     Philip,  Rohert  N.,  Weeks,  Willard.  T.,  Reinhard,  Karl  R.,  Lackman, 
David  B.,  and  French,  Carolyns  Observations  on  Asian  influenza  on 
two  Alaskan  Islan-ds.'  Piab.  Health  Rep.  7^(8):  737-7^5-  Au^.  1959- 

kh.     Collins,  A.  Patricks  Library  of  the  Rocky  Mountain  Laboratory. 

Stechert-Hafner  Book  News,  Stecherfe-Hafner,  Inc.  &  Hafner  Publ.  Co. 
NewYoik.  lA(l);  1-2.  Sept,  1959- 

k^.  Gerloff,  Robert-  K.  and  Larson,  Carl  L. :  Experimental  infection  of 
rhesus  monkeys  with  Colorado  tick  fever  virus.  Am.  J.  Path.  35(5)' 
101^3-10511-.  Sept. -Oct.  1959- 

k6.     Stoenner,  Herbert  G.,  Holdenried,  Robert,  Lackman,  David,  and 

Orsbom,  John  S.,  Jr.:   The  occurrence  of  Coxiella  burnetii.  Brucella, 
and  other  pathogens  among  fauna  of  the  Great  Salt  Lake  desert  in 
Utah.  Am.  J.  Trop.  Med.  &  Hyg.  8(5):  590-596.  Sept.  1959- 

k'J.     Philip,  Coraelius  B. :  New  Noi'th  American  Tabanidae.  X.  Notes  on 
synonymy,  and  description  of  a  new  species  of  Chrysops.  Trans. 
Am.  Ent.  Soe,  85;  193-217-  Oct.  1959- 

k8.     Munoz,  J.,  Ribi,  Edgar,  and  Larson,  Carl  L. :  Antigens  of  Bordetella 
pertussis.  I.  Activities  of  cell  walls  and  protoplasm.  J .  Immunol . 
83C5);  496-501.  Nov.  1959. 

49.  Philip,  Coraelius  B.:   Some  records  of  Tabanidae  (Dipt.)  from  Iran. 
Mitteilungen  der  Schweizerischen  Entomologischen  Gesellschaft 
XXXII  (2  &  3)0  333-3360  Oct.  1959- 


Dr.  Andrews  -6-  December  11,  1959 

In  press: 

1.  Bell,  J.  Frederick  and  Moore,  G.  John:  Rabies  virus  isolated  from 
"brown  fat  of  natiarally  infected  bats.  Proc.  Soc.  Exp.  Biol.  &  Med. 

2.  Brennan,  James  M.  and  White,  Jesse  S.:  Hew  records  and  descriptions 
of  chiggers  (Acarina:  Trombiculi-iae)  on  bats  in  Alabama.  J.  Parasit. 

3.  Bi^nnan,  James  M.:  Ectonyx,  a  new  neotropical  genus  of  chiggers 
(Acarina:  Trombiculidae) .  Acarologia. 

k.     Bell,  E.  John  and  Stoenner,  Herbert  G.:  Immunologic  relationships 
among  the  spotted  fever  group  of  riekettsias  determined  by  toxin 
neutralization  tests  in  mice  with  convalescent  animals  serums.  J. 
Immunol . 

5.  Brennan,  James  M.  and  Dalmat,  Herbert  C:  Chiggers  of  Guatemala 
(Acarina:  Trombiculidae).  Ann.  Ent.  Soc.  Amer. 

6.  Eklund,  Carl  M.,  Kohls,  Glen  M.,  Jellison,  William  L.,  Burgdorfer, 
Willy,  Kennedy,  Richard  C,  and  Thomas,  Leo  A.:  The  clinical  and  _ 
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The  research  program  of  the  Laboratory  of  Bacterial  Diseases 
has  eontinued  in  the  same  general  areas  as  last  year  with  some  change 
in  emphasis  to  be  noted. 

The  staphylococcal  studies  have  been  directed  almost  entirely 
toward  development  and  standardization  of  tests  for  use  in  determination 
of  relative  pathogenicity  of  staphyloeoccal  strains  since  sueh  base 
line  measurements  are  essential  to  further  basic  studies  on  the  several 
factors  determining  pathogenicity  of  a  particular  straino  With  such 
a  complex  organism  no  single  test  will  serve  to  characterize  the 
potentials  of  a  straiSo   It  appears  that  tests  determining  minimal 
killing  dose  (for  the  mouse),  minimal  infective  dose,  and  toxie 
activity,  employed  in  conjunction  may  serve  this  purpose.,  These 
studies  are  progressing  slowly  but  soundly. 

In  IhTo  Verder's  special  fields  of  interest,  due  to  lack  of 
time  because  of  the  initiation  of  the  staphylococcal  project^  little 
has  been  done  on  the  Pseudomonas  and  PPLO  projects.  However,  a 
collaborative  project  on  Pseudomonas  with  the  Laboratory  of  Bsarma^ 
cology  and  Toxicology,  NIAHD,  is  being  developed.  And  it  is  of  note 
that  L  forms  of  several  staphylococcus  strains  have  been  produced o 
Basic  studies  of  these  forms  will  be  undertaken  when  the  time  of 
personnel  permits. 

While  both  bovine  and  human  brucellosis  in  the  United  States 
are  decreasing,  world-wide  brucellosis  is  one  of  the  major  infectious 
diseases  with  tremendous  impact  on  agricultural  economics  ss  well 
as  a  significant  cause  of  human  illness.  We  continue  to  collaborate 
with  other  brucellosis  centers  in  probl&ns  relative  to  diagnostic 
t^sts  and  taxonomy.  Due  to  great  confusion  in  the  characterization 
of  Brucella  species,  last  spring  a  Subcommittee  on  Taxonooy  of  Brucella,, 
of  the  International  ConMittee  on  Bacteriological  Nomenclature  was 
appointed  to  consider  this  genus.  The  Chief,  Laboratory  of  Bacterial 
Diseases  is  a  member  of  this  Committee o  The  collaborative  studies 
with  members  of  the  Veterinary  Science  Department  of  Purdue  University 
on  experimental  swine  brucellosis  have  been  published.  The  major 
laboratory  project  still  continuing  is  that  on  antigenic  structure 
of  Brucella.  Some  further  projected  studies  are  described  in  the 
Brucellosis  Project  Report. 

In  line  with  the  basic  research  interests  of  this  Laboratory 
an  inereasing  amount  of  the  effort  previously  devoted  to  studies  on 
brucellosis  is  being  shifted  to  a  new  project  on  intracellular  parasitism. 
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Essentially  these  studies  deal  witfe  the  bosfc-parasite  relationship 
at  the  cellular  level  eoploying  £h«  basic  teehniq«es  of  snzyjaoiogy^ 
bioeliemistryj,  and  physical  biology.     It  is  anticipated  that  this 
shift  In  emphasis  will  continue  to  increuaoe, 

Tb.€^®  are  othez"  areas  wi£hin  the  pTovmc&  of  this  labo^atoty 
which  should  be  developed  were  spsee.?  persoassely  and  finaaeial  suppoxrt 
available,     AmoBg  fhese  are  th©  dia^^hsal  diseases  and  the  basic 
field  of  PPU)  aad  L  form  areseaarch. 

During  the  year  the  Laboratory  lost  a  seientist,,  J^o  Grace  A. 
Bealj,  by  deaths     A  suitable  %'epla«s(s&»sat  has  not  yet  been  fomad, 

Tti»^0  ffaaaias  a  coatiauiag  need  tor  eertaia  additiojtal  sqttipioent 
and  iacyeased  monetasry  awpport  to  pursue  the  baaic  studies  iasiitioned« 
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Rrojeet  Description: 

Obleefcivea : 

The  objectives  of  this  project  are  broad  and  studies 
are  conducted  on  all  aspects  of  b?ueellosi8|,  including  the  nutrition^ 
uietabolissi^  and  enzysaatic  taake-up  of  the  organism^  Bsechanigm  of 
action  of  antibiotics  on  the  organism,  factors  determining  virulence 
of  the  organissn^  the  development  and  efficacy  of  prophylactic 
insminizing  agents^  field  studies  to  determine  the  occupational  hasard 
of  the  disease^  epidesaiology^,  diagnosis  and  therapy  of  the  disease 
in  mane 

Clinical  studies  concern  diagnostic  criteria  for  the 
disease  in  sasn,,  especially  in  borderline  cases  of  chronic  illness  in 
^ich  present  cultural  and  serological  techniques  fail  to  provide 
reliable  evidence  of  infection;  studies  of  the  pathogenesis  of  the 
disease;  and  the  evaluation  of  current  therapeutic  regisienso 


Part  S  included 
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Methods  Employed; 

The  Warburg  Technique  Is  eoployed  in  ensynatie  and 
metabolic  studies;  growth  in  a  eynthetic  medium  is  used  for  nutrition 
experiments;  guinea  pig  inoculation  for  virulence  and  vaccine  studies; 
occupatlonally  exposed  groups  for  epidemiological  studies;  human 
patients  for  studies  on  diagnosis  and  therapy. 

Major  Pindioga: 

Collaborative  studies  with  members  of  the  Veterinary 
Science  Department  of  ^rdtie  University  on  swine  brucellosis  have 
been  completed  and  the  results  published  in  two  papers  appearing 
in  the  American  Journal  of  Veterinary  Research.  In  one  of  these 
studies  it  was  shown  that  Brucella  neotonae  is  pathogenic  for  swine 
and  produces  a  disease  which  is  Indistinguishable  from  that  due  to 
Br.  suis.  Extensive  laboratory  studies  of  this  organism  suggest 
that  it  is  a  variant  of  3r.  suis  and  should  not  be  accorded  species 
rank.  It  differs  from  classical  Br<.  suis  in  color  value  of  the 
colony  as  viewed  with  oblique  lighting  and  in  having  a  slightly 
greater  sensitivity  to  the  dye  thionin.  With  the  progress  attained 
in  the  control  program  for  bovine  brucellosis^  knowledge  of  additional 
reservoirs  of  Brucella  infection  and  of  the  behavior  and  potentialities 
of  aberrant  strains  in  domestic  aniasals  assume  increasing  importance. 

The  study  of  antigenic  relationships  among  the  Brucella 
has  progressed  and  the  findings  are  being  checked  for  imiversality 
on  representative  series  of  cultures  from  various  parts  of  the  worlds 
If  the  results  of  this  survey  continue  to  confirm  our  previous  findings 
they  should  Indicate  that  the  use  of  so-called  monospecific  sera  in 
the  identification  of  Brucella  species  should  be  discontinued^  or  the 
procedure  greatly  modified..  Moat  of  the  disagreement  between  various 
centers  in  identification  of  Brucella  species  hinges  upon  the  results 
obtained  with  the  current  method  of  ioBmino logical  typing. 

Significance  to  the  Program  of  the  Institute; 

In  terms  of  world-wide  significance^  brucellosis  ranks 
in  Incidence  end  importance  with  malaria^  tuberculosis^  and  parasitic 
diseases^  in  relation  to  the  welfare  of  mankind.  Even  in  the  United 
States^  by  reported  incidence^  it  is  the  most  important  disease  of 
animals  transmissible  to  man^  is  the  cause  of  serious  economic  loss 
to  the  livestock  industry^  is  an  occupational  disease^  and  one  which 
presents  many  problems  in  the  diagnosis  and  therapy  of  the  infection 
in  matte  The  organism  readily  lends  itself  to  basic  studies  outlined 
elsewhere  in  this  report. 
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Proposed  Cotirse  of  Project; 

Continue  etudies  under  way. 

Continue  to  collaborate  with  other  Brucella  research 
centers  throughout  the  world  In  the  development  and  standardization 
of  laboratory  tests  for  species  identification^  and  for  diagnosis 
of  Brucella  infection. 

Study  of  Brucella  bacteriophage  as  regards  basic  phencmena 
of  bacteriophagy  and  potential  use  of  phage  for  preparation  of  enzyniatle 
and  subcellular  fractions  of  Brucella  for  biochemical  studies^,  and 
as  possible  imnunlzing  agents o  Xwrestigate  the  utility  of  specific 
phages  as  an  aid  in  identification  of  Brucella  species  and  strains. 

Continue  to  use  Brucella  as  a  basic  tool  in  the  study  o£ 
n^chanism  of  development  of  acquired  resistance  to  antibiotics  and 
In  studies  of  intracellular  parasitismo 
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Calendar  Year  1959 

Part  B;  HoitorSj,  Awards^  and  Publications 

Publications  other  than  abstracts  from  this  project: 

CD  IfcCullough;  H.  B.  and  Seal;  G.  A. :  La  Estabilidad  Biologica 
Del  Genero  Brucella»  Boletin  de  la  Oficlna  Sanitaria 
Ponamericana  XLVI;  213- 221^  Marzo,  1959 „ 

(2)  Seal,  Go   A.;  Taylor^  Di  B.;  McCulloughj,  N«  B. ;  ClaiElin^  Rd  M, 

and  Hutehlnga^  L.  M. :  Experimental  Infection  of  Swine 
with  Brucella  Melitensia  Mediterranean  Type)  o  Am.  J.. 
Vet.  Res.  20:  634-641,  July,  1959. 

(3)  Seal^  6.  A.;  Levis^  E.  E.;  HcCullough^  N.  B.;  and  Claflln^ 

Ro  M. :  Experimental  Infection  of  Swine  with  Brucella 
Neotocaae<,  Am.  J.  Vet.  Res.  20:  872-875^,  Sept.  1959. 

Honors  and  Awards  relating  to  this  project: 

Principal  investigator  invited  to  serve  as  a  meober  of  the 
Subccomittee  on  Taxonooty  of  Brucella  of  the  Intemational  CkJamlttee 
on  Bacteriological  Nonsenclature. 
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C&Utid&r  Yeas  1959 

Project  Title:     Basic  Studies  on  Stapfeylocoeeus 
JriiBciLpal  Iswesfclgatosj     BTo  Elisabetla  Vetdex- 
Otfeei"  Investigator:     Nona 
Cooperatiog  Uaits:     Koae 


Man  Yeasrs   (ealeadar  yeaie   1959) 
Total:     I»10/12 
Feofessioaai:     10/12 
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PJroject  Be8cirtpti<m; 

I,     To  develop  an  objective  means  of  aeaaurijsg  viipulaneffi 

of  Stapfeyloeocclc 

2o     To  det«KJaiffie  the  factors  rcspoosible  fos-  virtileacc^ 

So     To  detesratee  the  significaaca  of  s«eh  factors  io 
ffiafeibiotic  s-eolstaat  Btrsias  e«d  elie  rolatiouship  (if  any)  betveess 
the  ability  to  develop  aatibiotic  tesistaKce  sad  patbogeaicity.. 

4  9     To  study  the  jaechjattism  of  antibiotic  sesistanefB  in 
Staphy lecoectts , 


M^JL^LJ^M^' 


Serial  HOo     MIAlB-201 


Tfee  ua®  of  4Kq3er3isw,atal  aaiisal,*  ffi»d  tissiie  eultursis 
.in  definiBg  mrerall  virwl-ettce.;,  awS  in  study  of  ise^ividtiial  fractioas 
QX  products  of  tixe  Sfcaphylococeas, 

Usa  of  physical  and  chesEicai  methods  in  fK'sceioti  of . 

tlie  oa-gan^stss  and  its  produces  to  allow  assessisieicif.  of  individual 
factors  In  pathogenicity  and  in  cell  injury,, 

Kutrifcional  stodies  on  the  pifoduction  of  factors  eoacerned 
la  patbogeaicity,.  aod  in  aatibioeic  jeesistance., 

EasyssaCic  istudies.,  parfcieulariy  th.OB&  employing  t&e 
Warburg  technique^   for  detesiaittiisg  -Shis  role  of  pasreicular  emiyaiis 
systemis  in  antibiotic  irasistane©  aad  in  paeliogenieiey. 

The  teclinlqwes  of  immnology^  geaetieSj,  bacterial 
traasfOTEaelOiSj^  aad  phage  issductioa  in  essploriag  th@  laechaRisa 
of  deveiopjnetit  of  antibiotic  i:eais£aace, 

6«1  dlMn&ion.  techniques  «sing  footfe  tubes  aud  plates 
and  bessaagglutlKatioa  pritcipitia  testa  are  being  eiKployed;,     An 
attempt  is  b©i»g  made  fco  co%'relaS:«  mouse  psroteetioa  propsrtiesi  of 
biaaaiQ  sera  with  GErtaia  c1iaractesis£ic8  of  in  viteo  taactions^ 

All  sttwlies  have  dealt  wi'cSt  pxopsrties  correlated  tritli 
inwaaiveaessi 

It  is  probable  that  ao  siiagle  test  will  fideqiiately  measure 
pafiltcgenieifcy  of  Staphy leeoccus ,     Ovex-  the  pasfc  year  we  teve  investi" 
gated  and  att«apt;ed  to  statidardiae  techniques  to  determine  lainijasal 
kiXliog  doses  for  mice  as  well  as  to  detersaiae  miniEBal  iiafectitig 
doses  ueiTJg;  the  kidney  afi  She  indess  orgasj  for  detesmiaation  of  i.ui®ction, 
Quaiifeitative  recwery  of  stapfeylococci  is  doae  at  death  or  e«kciri£ie«s 
o£  animals  14  days  after  iaoculatioBo 

Ps'elimloasy  studies  istdicate  that  staphylococcal  toxic 
aetivtfcy  issay  be  detcnained  s|«aaeitatlwely  by  virtue  of  produetica  of 
consoiidsttOE  of  tin&  Ittsigs  of  tssicco 

Miile  soase  ftss'thet  woslt  on  staadairdisation  imd  coiafiSTmaCion 
is  aeceasasy  Clses©  Sectolquee  give  good  prosaise  of  providing  a  , 
reptodtscibla  jwsans  of  detewaiinirss  csosaparative  patfiogeaicity  of 
Sttapfey  lesocCMS » 
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Significance  £o  tbe  Prpgyam  of  the  lastleufce: 

The  SCaphylococcus  has  become  aa  iiaportant  public  feealtb. 
problem  due  to  the  ;apld  developmeai;  of  aatibiotic  resistant  straitis 
and  their  spread  fcbroxsgh  £fee  population.     CoataroJ.  of  this  sitwaeiosrii 
is  dependent  ott  the  acquisition  of  raore  aztd  @^i:t«n8ive  Wsic  imforma^ 
Sioxs  on  the  Staphylococcus  and  oa  the  meehawisja  of  snfiibioEie  rsBistsace , 
The  problem  of  antibiotic  sesiatatice  is  not  lisaited  to  the  StaphylO" 
coccus  but  'is  (surreatly  beeosdisg  of  fespofftaaee  ia  other  groups  of 
©sganisjaa,      Iiadeedy   the  developraene  of  T&sist&nce  to  s^t^tn&l  agaats 
is  a  fuKdamantal  phoaomenoa  la  biology  at^  desesring  of  tsftesssive 
study.     The  cvtsrsceafely  descn'ibed  project  is  desigaad  to  pgo\'ide  basic 
knowledge  in  regard  to  the  Staphylococcus  ia.  particulars   bufc  alaa 
concerns  the  bffoad  pirobiem  of  itKiticed  jcesistance  ia  generals 

'Beofosed  Cowgse  of  PicoleiSt; 

As  described  abstve.. 
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Project  Description: 

&}   Identlficatioa  of  strains  for  other  scientists, 

b)  Orieatatiott  of  scientists  in  methods  ased  for  etady 

of  bioch«fflaical  characteristics  of  various  species  aad  for  serological 
typing, 

c)  Dlstributioa  of  cultures  of  strains  of  various  species 
and  of  representative  serological  types  of  Ps.  ae-iOtglaosa  ob  request 
to  research  scientists. 

d)  To  deteraiisi©  whether  therapeutic  antlsera  contains 

identifiable  group  specific  antibody. 


Fart  B  not  included. 
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The  aethods  wJiicix  we  have  esoqployed  are  ones  developed 
or  BKtdifled  in  the  co«rs©  of  our  studies  on  ehs  claaalfJxafc'iosi  of 
Paeudogj&Kas ;  the  studies  ware  initiated   duriog  vork  on  out   project 
oa  dias-rfeeai  disease  of  the  newborn  and  bave  been  carriigd  oa  for 
eight  years »  A  proposed  asheme  for  the  antigenic  analysis  of 
strains  of  Fe.  aeruginosa  was  worked  out  and  has  been  ajjpioyed 
successfully  to,  ideafzifying  strains  by  aerologies  1  typing. 

te.  Millikin  has  ©uceeeded  in  guiding  a  C03m@rcial 
biological  ccsapaay  to  the  production  of  aix  aatiseruia  that  has 
been  used  stsccess fully  in  the  treatment  of  cbiidren  vith  Ps. 
aeruginosa  infectious.  He  has  asked  as  to  collaborate  ia  studies 
on  protection  of  anlasals  infected  witfe  various  serological  types- 
to  detersaine  t«^ether  or  not  a  group  speaific  aatibody  is  responsible 
for  these  protective  properties. 

StandsLxd   antigen-aatibody  techniques  will  be  gasployed 
la  the  study.  Gel  diffusion  studies  will  be  doae  with  various 
gaasoa  globulin,  and  seiruM  preparations  and  s&v&tal   antigen.lc 

fractions  of  PsfeudoosonaK « 

Major  Fiadinas; 

Methods  have  been  established  for  us®  in  the  ideatifi" 
cation  of  individual  stsraiiss  of  P@®udogg>aa8  ao  that   epidesito  log  leal 
surveys  in  relation,  to  the  spread  of  resistant  strains  may  be 
carried  out  successfully. 

SAjignif icaaee  _to  tbe„  fTQf^Tsm_^p£_^_,th&^Mat±tntet : 

Metfeods  have  been  developed  for  studies  on  the.   spread 
of  a  gsoup  of  sntibiotic  sresistant  organisios  of  medical  iajpog-fcaace;, 
particularly  in   infections  in  individuals  with  minimal   resiataace 
such  as  newbonsB^  the  aged<,  children  with  leukCTjia,  indivtiJuals 
with  extensive  or  d^&p  bwcns^   efcc«  With  the  increaeiiig  isspos'tajiee 
of  P^eudooionaa  ia£@ctions  the  findings  in  these  studies  are 
^eceivisig  recognition  in  clinical  applications. 

Collaborative  studies  with  Br,  Miilikin  as  outlined 
above. 
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Ifeojeet  Description: 

Objeetives; 

To  learn  more  about  1)  the  classification  of  baeteria 
capable  of  producing  reproductive  filterable  granules^  2)  the 
enviroi^ental  changes  that  induce  the  formation  of  giranuleSj:  3) 
the  potentialities  of  these  incomplete  filterable  oxganisms  in 
the  establishaient  of  infectious  processes  and  4)  the  factors 
influencing  the  development  of  snore  eoaaplete  cells  from  filtered 
particles. 


P&yt  B  not  included. 
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Mefchods  ^ployed; 

Through  £he  use  of  special  media,  orgaaisms  of  this 
type  have  bean  isolated  from  the  peripheral  blood  of  several  patienta 
with  illnesses  with  an  indefinite  diagnosis.  Methods  cossssonly 
employed  in  the  study  of  organisms  producing  L  bodies  and  the 
pleuro-pneumonia-llke  (PPLO)  group  were  u^ilissed. 

Ma1or  Findings: 

More  detailed  studies  szust  be  carried  out  before 
significant  findings  on  these  organisms  tssy  bs  reported.  Disi'ing 
the  past  year  attempts  to  produce  L  forms  of  several  strains  of 
staphylococci  have  been  successful.  Ko  detailed  physiological 
studies  have  yet  been  carried  out. 

Signifieance  to  the  Froairam  of  the  Institute: 

Organisias  with  sirailar  characteristics  have  been  recognised 
as  isiportant  etiological  agents  of  animal  disease  for  many  years. 
Their  presence  in  extracts  of  tissue  and  blood  seruia  collected  fross 
infected  embryo  or  animals  and  used  inadvertently  in  the  preparation 
of  tissue  culture  laedia  has  increased  interest  in  the  developjaent  of 
more  satisfactory  methods  for  their  detection  and  identification. 
Their  ijnportance  in  infectious  processes  in  man  has  not  been  adequately 
assessed.  Since  several  species  of  Bacterioides  are  present  in 
large  nmobers  in  the  intestinal  cazml  of  isan  and  animals^,  some  of 
these  organisms  may  belong  to  closely  related  species  possessing 
filterable  granul(ss  under  certain  circtsasstaaces  and  be  present  in 
the  peripheral  blood  frequently.  The  isjiportanee  of  the  group  to 
medical  scientists  is  emphasized  by  th@  three  day  conference  sponsored 
by  the  S.  Y.   Academy  of  Sciences  held  in  January^  1959^  for  discussion 
of  various  phases  of  studies  on  this  group  of  organisms;  Drso 
Klieneberger-Robel  and  Edwards  of  London  and  Dr.  Freund  of  Copenhagen 
were  among  the  invited  participants. 

Proposed  Course  of  Froleet; 

l?o  additional  work  will  be  carried  on  with  these  organisias 
until  the  studies  on  the  staphylococcus  have  been  well  established. 


.V  5      viae  (:.«*■ 
2,-     lc>a® 
3,     Befcfeep? 


Iffifit  T±iSl-&:      ttitMa-€^.lluiMW   FxsraslK lass 


Ffiac'^pal  ifstfassigaeoff:     Ho?ma»  B.-,  McCuilloush,  M-.>  .0-. 


lMff^sti&&tot :     ioa® 


Coope'ratisKg  Ossita:     loffi© 


suKfe  .ais  Sfea,pfeji©«jiecc.uiJ  toxi»  Bad  b&.ct&a^l&l  ft-ac-ttori%   as  eel. Is  BSiii.i'^ 
a»  explss^ts  sad  ta  tisisue  (mltWH-t,^  and  ispoa  Cisstsiift  AWJfeiie lla '.a?'  ptr 

l„.     To  ^'essewsiais  tlm  g^-oncritosioa  tJ'f  ceils...  «.s:!'J  -c-f   ^ 

and  their  ^ffssct®  oss  this  ?5liaratstffiri.ali««s:  of  i&rtacellwilav,'  ^ - 
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4n  To  study  whether  differences  can  be  demonstrated, 
in  the  areas  mentioned  above^  between  normal  and  lismune  cells. 

Methods  Employed; 

The  study  will  employ  various  pathogenic  agents  such  as 
Brucella^  Staphylococcus^  pasteurella  tularense,  and  certain  viruses. 
It  will  entail  the  use  of  standard  tissue  culture  techniques; 
chemically  defined  media  for  bacteria,  the  Warburg  technique,  standard 
chemical  procediares,  phase  microscopy,  fluorescent  antibody  technique^, 
vital  dyes,  electrophoresis,  and  chromatography. 

Major  Findings; 

New  project. 

Significance  to  the  Program  of  the  Institute; 

This  study  concerns  the  basic  interactions  between  host 
cell  and  infecting  agent  and  hence  any  contribution  to  knowledge 
would  be  of  significance  to  the  entire  field  of  infectious  diseases 
and  to  the  program  of  the  Institute o 

Proposed  Course  of  Project; 

As  stated  above. 


22 /(/^ 


nTh  library 


4  0110  0115 


3  1496  00238  2151 


